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¥ This report incorporates the work done in a number of different efforts
to improve the Articulated Total Body (ATB) model's capability to
b simulate human body biomechanics in various dynamic eavirooments,
L especially aircraft ejection with windblast exposure.
‘A
1
s The majority of modifications to the model fall into six categories:
\
K
_: * wind force option
0
¢ + joint drift correction
p
i3 * edge effect option
g * multi-axis angular displaéement vehicle motion prescription
; * slip joint option
7 * hyperellipsoid option
'y
These improvements have been combined to form the ATB-IV version on the
)y Ammstrong Aerospace Medical Research Laboratory's (AAMRL) Concurrent
A
- computer system at Wright Patterson Air Force Base. AAMRL, Systems
Research Laboratories, Inc. and J&J Technologies Inc. and the National
: Highway Traffic Safety Administration have all contributed to the
8 technical work described herein.
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'. 0\ 1.0 INTRODUCTION
}
‘ "
4
“; The Articulated Total Body (ATB) Model is used at the Armstrong

)
n. Aerospace Medical Research Laboratory (AAMRL) for predicting gross human
;, body response in various dynamic environments, especially aircraft
:::p ejection with windblast exposure. Aerodynamic force application and a
P harness belt capability were added to the Crash Victim Simulation (CVS)
'
;r‘. Program (Ref 1) by Calspan Corporationm in 1975 for AMRL (Ref 2), and the
:}- :: resulting program became known as the ATB model. In 1980, Calspan made
R
k % a number of modifications to the ATB model combining it with the then
("_“ current 3-D Crash Victim Simulation program to form the ATB-II model
: 'RS (Ref 3). Complete documentation of the ATB-II program was performed by
;\% Calspan Corp. (Ref 4). A pew version, ATB-III, was generated which

¥
::L included the improvements made by J&J Technologies Inc to model the body
. response to windblast for AMBRL (Ref 5).
iy

o

'_:2 A number of efforts have been made to improve various aspects of the

p
Foo ATB~II11 model, with emphasis on its capability to simulate aircraft
f
N, ejection with windblast exposure and complex automobile accidents.

2o

~ 0

f.."- This volume, Programmer's Guide, contains a complete listing of the

,,h."

.1‘:' ATB-1V.0 source code and other information about the FORTRAN program.
‘ Much of this volume is a reprinting with modifications and updates of
:’“ Volume 4 of Calspan's report on the CVS (Ref 4).

.{:
L,

s
‘.;:‘.’_f A list of the variables contained in the labeled COMMON blocks and a
-’ brief description cof each variable are in section Two of this volume.
W\
‘-5 Cross reference charts for the subroutines and COMMON blocks are in
. .,".l- .

o Section Three, while a list of all the subroutines is in Section Four.
"ORN Section Five contains a complete listing of the ATB-IV.0 source code.

L J
"5
o0
St
Sy
\..'\
G
I

.,-
s
o

1

(&'
'i' 3

@
-
"":
¥,

W A A R m T At A e - - Q U o L ‘ . A
! .l. . . " , 2N l % , SO 5‘:!0 ."\!0‘::!!!0. BT 0 L R A s ey T A R A s,




\g.-.‘.' P WX 4;0,:'.1‘-‘-". .y~|a.1'\'4.,.~'u|1"".' RN W R T T N I T A O T T A Yok dak’

2.0 COMMON BLOCK VARIABLES

This section contains a list of all of the variables contained in the

;::'\ labeled COMMON blocks of the AIB program. They are listed in the

Q alphabetical order of the COMMON block names. Following each variable
is its dimension, if any, and a short definition. If the variable is

i supplied as ATB program input, references are indicated to the input

card number and a more complete definition may be found in the inmput

/
e description contained in Volume 2.




‘ COMMON  /ABDATA/

i ZDEP (3,5)
.t

R DBR (3,3,5)
! PPVCTR (3,5)

DEPLOY (3,5)

i AB (3,5)
: B (9,4,5)
K ZR (3,4,5)

BFB (3,4,5)

DRR (9,4,5)

VBAGG (5)

(s VSCS (5)
)

SPRK (5)
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Deployment point of airbag im local reference

of 1st reaction panel (Card D.4.c)

Direction cosine matrix of airbag relative to

vehicle

Vector along which airbag c.g. lies during bag

inflation

Location of deployment point

Semiaxes of fully inflated ellipsoid airbag
(Cards D.4.b)

3 X 3 matrix defining ellipsoid XIBX=1 for

reaction panel

Location of panel c.g. in vehicle reference
(Card D.4.h)

c.g. offset of reaction panel (Card D.4.g)

Direction cosine matrix of reaction panel

relative to inertial reference

Geometric volume of fully inflated airbag

Coefficient of sliding friction of the airbag
(Card D.4.f)

Spring constant of a linear spring used to
stipulate attachment of the airbag at the
deployment point (Card D.4.f)
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e CK

0 CMASS

L CYMIN
o CYMOUT

y BAGPV

oG PD

T VBAG

? VOLBP
W PCYV
, PCYMIN

2 PVBAG

) TVl
oy

:l TV2
i
K

a SWITCH

e
Wt
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(%0
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(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(3,4,5)

(3,10,5)

(5)

Parameter used to stabilize airbag numerical

integration (Card D.4.f)

Multiplier to increase or decrease the mass of
the airbag to artificially dampen the

integrated airbag motion (Card D.4.f)

Mass flow into the airbag

Mass flow out of the airbag

Undeformed airbag volume

Airbag pressure differential

Airbag volume

Total volume of intersection or airbag

with contacting segments and panels

Volume of mass flow into airbag at atmospheric

pressure at time if initial inflation

Mass flow into airbag at time of initial

full inflation

Airbag volume ~t time if initial inflatiom

Memory for Subroutines INTERS and EDEPTH

for airbag~panel ellipsoid contacts

Memory for Subroutines INTERS and EDEPTH

for airbag-segment ellipsoid contacts

Reciprocal density of airbag at time of

initial full inflation
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(53

(5)

(6)

/ CDINT/

(4)

(3,4)

(3,240)
(5,240)
(5,240)

(5,240)

(5,240) J

—

B
L0, s"‘v IMNL)

L

Mass flow out of airbag at time of initial

full inflatiou

BRatio (0-1) of linear dimensions of airbag

to fully inflated airbag

Value of TIME at previous airbag integration

step

Indicates that airbag is fully inflated

Constants computed by Subroutine TRIGFS

valid for the upcoming integrator time step

Intermediate storage of function

evaluations in Subroutine DINT

Current value of the independent variable

step size in Subroutine DINT
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K0

[ J

I;" -
ba HPRINT Saved value of H while integrating to

K

ﬁu print point only

o

Mt

T

' TSAVE Set to zero or H to reset integrator

3\: TPRINT Value of next print time point

KN

> TSTART Start time of an integration step

s

by . .

“ ICNT Count of successive integration steps for
Q; which convergence has been successful

;-; IDBL Maximum value for ICNT before test to double
?‘\: step size is performed

O

v IFLAG Currently not used by program

e,

8 COMMON  /CEULER/

1

‘ L%

3

:23 IEULER (30) Current lock-unlock conditions for an Euler
N e

joint (see identification under IPIN on

Cards B.2)
i
pﬂ HIR (3,3,90) Direction cosine matrix defining orientation
oy
b of axes of an Euler joint
o
g‘l’
iy ANG (3,30) Angles of orientation of an Euler joint
i ANGD (3,30) Time derivative of orientation angles of an
L J
3 EBuler joint
4
ol
o
i? FE (3,30) Components of torque acting on an Euler joint
W in joint reference
®
,),'
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Vl

-

®

: J

h‘ NQE (3,30)
o

{

&ﬁ CONST (5,30)
[

)

lt

L COMMON CMATRX
N%]

*:

) vl (3,30)
2t

(L v2 (3,30)
,{-:

v,

p

L

= v3 (3,12)
{ Bl12 (3,3,60)
Ry 422 (3,3,60)
!

o) F (3,30)
f Cd

k-

s

N 1o} (3,30)
[

.

i

& wJ (30)
o,

2,

® All (3,3,30)
",!

K

W

N

‘.': s - s - L O O R T T T T O O e O e T i T T Y Y Y N T Y Y DY VY U U Y PN U UN U W UN U U W UT IR M s
U

Components of torque acting on an Euler joint

in inertial reference

Memory of previous angles of orientation of an

Euler joint

Right hand side of system of equations

ByiX + Bygw +B)3 £ = V)

Right hand side of system of equations

Bzz’i + By t = vy

Right hand side of system of equations

B3y X + Bjow + B3g q = V3
Subarray elements of Bjj
Subarray elements of Ajj

Components of force acting on the joints from

the solution of system equations

Components of torque acting on the joints from

the solution of system equations
Relative angular velocity of each joint

Subarray elements of Aj)
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s PI FORTRAN Subroutine Library value for Pi,

K computed by PI = DATAN2(0.0D0,-1.0D0)
AR

"wi}? RADIAN Number of radians per degree (PI/180)
»)

e G Resultant of gravity vector (Card A.3)
O

5

)

:::a,: THIRD Double precision value for 1/3

100
( - EPS (24) Values of negative powers of tem, computed
P "

- by EPS(I) = 10.0D0**(-I)

e ,

v

'. UNITL I/0 unit of length (Card A.3)

j )

%

L UNITM 1/0 unit of force of mass (Card A.3)

3 »

s

o . .
b UNITT 1/0 unit of time (Card A.3)

)

: at

"I: GRAVITY (3) Components of gravity vector (Card A.3)
A %

By

{) TWOPIL 2.0%PI

koo

i

- COMMON /CNTSRE/

o

®

Iie

:; PL (24,30) Array of parameters that define each plame
oy (See Table 1 in Volume 1)

"l

®

SR BELT (20,8) Array of parameters that define each belt
2 (Cards D.3.b-D.3.c)

b

gy

® TPTS (6,8) Location of belt tangent points im inertial
[, L5y reference

)
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Y BD (24,40)
‘:'m
(. y
@
N
o COMMON COMAIN
t
i::"
w VAR (240)
R/
)
.50
2l
L
v, DER (240)
’)
1)
w
n DT
°
1 ', _’,
L
2
e HO
' it
) HMAX
R HMIN
[}
0 RSTIME
e
o
:$ ISTEP
N1
)
oS NSTEPS
o
k)
E)
Mol
L
A NDINT
-
'C
i NHQ
o>
%
-
’
L
4
4
)
(]
3 Y.
)
7::':"‘e't*:‘i'f'::1‘?':‘3"“3G:'fﬂa‘zt:"":‘h:‘fet‘ft.‘:.".0:'31:'f‘?e:‘ﬁ:‘!a:‘fo:".w:

‘?.’2",0:

Array of parameters that define each

ellipsoid

Integrated function values supplied by
Subroutine DINT to Subroutine PDAUX

Function derivatives supplied by Subroutine
PDAUX to Subroutine DINT

Time interval for main program output time
points (Card A.4)

Initial integrator step size (Card A.4)
Maximum integrator step size (Card A.4)
Minimum integrator step size (Card A.4)
Restart time (Card A.l.a)

Current integration step number

No. of integration steps for duration of

simulation (Card A.4)

No. of iterations for convergence test for
Subroutine DINT (Card A.4)

Total number of functions integrated by
Subroutine DINT
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0 IRSIN

NN IRSOUT

e COMMON  /CONTRL/
1

kX TIME

! NSEG

O il ]
L2 Y

e

EE

NJNT

o, NPL
,""g' NBLT
:: ) NBAG
NVER
NGRND

) NS

LW )
gt
FIAR)

LRIOUE RN

3

Restart input unit no. (Card A.l.a)

Restart output unit no. (Card A.l.a)

Current simulation time

Number of body segments of crash victim,
max=30 (Card B.1)

Number of joints, max=30 (Card B.l)

Number of plane definitions supplied on
Cards D.2, max=30 (Card D.l)

Number of belt definitions supplied om
Cards D.3, max=8 (Card D.1)

Number of airbag definitions supplied
Cards D.4, max=5 (Card D.l)

Segment identification number for the vehicle
(NVEH=NSEG+number of vehicles)

Segment identification number for the ground
(NGRND=NSEG+NBAG+number of vehicles+l)

Number of singular segments, i.e., W or at

least one component of PHI is zero

Number of contraints supplied on Cards D.6,
final max = 12 (Card D.1)
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' NSD

Uﬁ NFLX

%§.

"I

~ NHRNSS

*‘:a:.‘ NWINDF

NJINTF

NPRT (36)
NPG

CSTRNT

_1}::'.' COMMON

Hh'e Al3 (3,3,24)

‘:“' . A23

(3,3,24)

nd B31 (3,3,24)

TR O P 3
S ;"‘Q"‘;’h‘z"i‘_&'; ¢

Number of spring dampers supplied on Cards
D.8, max=20 (Card D.1)

Total number of interior segments of all

flexible elements.

Number of harness-~belt systems supplied on
Cards F.8, max=5 (Card D.1)

Number of wind force functions supplied on
Cards E.6 (Card D.1)

Number of joint restoring force functions
supplied on Cards E.7 (Card D.1)

Indicators that control optional output of

the program (Card A.5)

Current page number of main output

Subarray elements of A)3 for system of
equations
MK + Ajjf + A13q - U)

Subarray elements of Aj3 for system of
equations

éw + Ag1f + Agot + Ag3q = Ug

Subarray elements of B3] for system of

equations defining constraints

12
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o
&k; B32 (3,3,24) Subarray elements of B3, for system of

equations defining constraints
HHT (3,3,12) Array hhT or I-hhT for each constraint

N RK1 (3,12) Specified point on segment number KQl
oy (Card D.6)

Koo RK2 (3,12) Specified point on segment number KQ2
Ty (Card D.6)
& ‘

5%% QQ (3,12) Computed force necessary to maintain each

constraint

X} mMQ (3,12) Normal vector at the point of contact for each

Rl constraint
P RQQ (3,12) R dot term for constraint equation
0
R HQQ (3,12) Reference vector at point of comstraint

" SQQ (3,12) R tem for constraint equation

=

CFQQ (12) Coefficient of friction for each constrainmt

T,

LR
o b 3 S S 2

iz

K1 (12) Segment identification number of the lst
specified point (Card D.6)

! KQ2 (12) Segment identification number of the 2nd
) specified point (Card D.6)

SO KQTYPE (12) Constraint type number (Card D.6)

13
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0y COMMON CYDAT

e CYTD (5) Gas supply actuator firing time (Card D.4.d)
iy CYPA (5) Atmospheric pressure (Card D.4.d)

ol CYSP (5) Initial gas supply pressure (Card D.4.d)

2 CYTO (s5) Initial gas supply temperature (Card D.4.d)
Ccivo (5) Gas supply reservoir volume (Card D.4.d)

)

{

::Q CYCD (5) Sonic throat discharge coefficient |

o, ‘
(Card D.4.e)

‘IB CYK (5) Ratio of specific heate of supply gas
o (Card D.4.e)

Kk CYR (5) Specific gas constant (Card D.4.e)

".

'3; CYAT (5) Sonic throat area (Card D.4.e)

)

2 CYPV (5) Vent pressure of the exhaust orifice

CYCDO (5) Exhaust orifice discharge coefficient
(Card D.4.e.)

e CYAO (5) Exhaust orifice area (Card D.4.f)
® CYPO (5) Initial air cylinder gauge supply pressure

¥ CYSS (5) Speed of sound

CYLO (5) Characteristic length

™, .
¢ ' 14 :
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i cYc (5) Air cylinder gas constant

i

e CYRHOO (5) Initial air cylinder demsity

o CYVMAX (5) Air cylinder maximum volume

W CYORFC (5) Air cylinder exhaust orifice constant
o CYRHO (5) Density of air cylinder gas supply
!‘5 CYT (5) Temperature of air cylinder gas supply
W CcYP (5) Pressure of air cylinder gas supply

W cYv (5) Volume of air cylinder gas supply at standard

A< atmospheric pressure

COMMON / DAMPER/
g APSDM (3,20) Attachment point in local reference of
—~ segment M for spring dampers (Card D.8)

0y APSDN (3,20) Attachment point in local reference of
o segment N for spring dampers (Card D.8)

i':: ASD (5,20) Spring and viscous force function coefficients
’3' (Card D.8)

MSDM (20) Identification number of segment M (Card D.8)

] MSDN (20) Identification number of segment N (Card D.8)

L]
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3 }' COMMON / DESCRP/

b PHI (3,30) Segment principal moments of imertia

§

" (Cards B.2)

» W (30) Segment weight (Cards B.2)

;::" RW (30) Reciprocal mass (g/w) for each segment

SR (4,60) Joint locations in local reference of

B! .
$ adjacent segments (Cards B.3)

REN) HA (3,60) Principal line of joint from which flexure

® angle is measured

::E::. HB (4,60) Perpendicular to HA (pin axis if joint is
pinned)

e RPHI (3,30) Reciprocal moments of inertia for each

i segment
HT (3,3,60) Principal axes of the joints

":"s SPRING (5,90) Flexural and torsional spring characteristics
Yyl (Cards B.4)

::. Yy ViscC (7,90) Flexural and torsional viscous characteristics
K (Cards B.5)

JNT (30) Magnitude indicates the segment identification
:“: number that is connected to segment J+l by

"

A joint J (Cards B.3)

e IPIN (30) Indicator of joint type (Card B.3) |

! 16
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:'k 1SING (30) Indicator (value=l) that segment is singular

G0 IGLOB (30) Input indicator (Card F.4.a) to signify that
e%:,; joint J is to use the globalgraphic option.
‘-::u‘; A nonzero value will be set to index of

bW % function to be used.

0
::'" JOINTF (30) The function idenfication number used to

compute the joint restoring force (Card F.5)

s‘
A§ 3 COMMON  /FLXBLE

-
.-
-

HF (4,12,8) Coefficients of quadratic function defining

relative orientation of interior segments of

0

Ble
s:

flexible elements

-

B42 (3,3,24) Subarray elements of matrix B,2 in the

=
LA

constraint equations for flexible elements

N

V4 (3,8) Right hand side of the constraint equations

L&

ai’ for flexible elements.

O NFLEX (3,8) The identification numbers of reference,
interior and terminating segments for each

o:,;:: interior segment.

3
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B

,42 COMMON  /FORCES/
.. »

Y

EXT PSF (7,70) Array of output values for plane-segment

A contacts

A0S BSF (4,20) Array of output values for belt-segment

e contacts

“| SSF (10,40) Array of output values for segment-segment

0
"' * contacts

o": BAGSF (3,20) Array of output values for airbag-segment

‘ contacts
IR PRINT (7,30) Output arrays for joint parameters

.
‘::li NPANEL (5) Number of reaction panels for each airbag
o (J=1, NBAG)

5‘ NPSF Number of plane-segment contact (Max=70)
o NBSF Number of belt-segment contacts (Max=20)

\J
"::la NSSF Number of segment-segment contacts (Max=40)

NBGSF Number of items to be printed for airbag-
é segment contacts (Max=20)
§
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e COMMON  /HRNESS

BAR (15,100) Coordinates of points in local reference
(Cards F.8.d)

BB (100) Lengths of individual belt segments between

" AEARRAA

reference points

3’-.

PR BBDOT (100) Time derivative of belt segment lengths

:

8,

\ PLOSS (2,100) Energy loss of individual belt segments

A

N L

Bl XLONG (20) The initial slack of each belt {Cards F.8.c)
b

. HTIME (2) Previous value of TIME for Subroutine HPTURB
’ A

4] IBAR (5,100) Array of indicators containing KS, KE, NF

p index, NPD and NPR (Cards F.8.d) for each
B point

'7’:

.

k: NL (2,100) Pointers to the IBAR and NTHRNS arrays for

‘ | ]

a

each point in play

e

L NPTSPB (20) Number of points per belt (Cards F.8.b)
o

i NPTPLY (20) Number of points in play per belt

o

l"'

14

gg NTHRNS (20) Index to NTAB array defining the force
N

?s deflection functions for each belt

;o’~'

4.

_ NBLTPH (5) Number of belts per harness (Card F.8.a)

L]

L)
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COMMON

SGTEST

XTEST

SEGT

REGT

COMMON

MNPL

MNBLT

MNSEG

MNBAG

MBLT

INTEST

(3,4,30)

(3,120)

(120)

(120)

JBARTZ

(30)

(8)

(30)

(6)

(3,5,30)

(3,5,8)

Integrator convergence test input numbers
(Cards B.6)

Integrator convergence test numbers setup
by PDAUX for DINT

Segment identification of integrator variable

Identification (ANG VEL, ANG ACC, LIN VEL
or LIN ACC) of type of integrator variable

Number of segments to contact each plane
(Card F.l.a)

Number of segments to contact each belt
(Card F.2.a)

Number of segments to contact each segment
(Card F.3.a)

Number of segments to contact each airbag

Segment and ellipsoid identification numbers

for each plane-segment contact

Segment and ellipsoid identification numbers

for each belt-segment contact

20
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MSEG (3.5,30) Segment and ellipsoid identification numbers

for each segment-segment contact

MBAG (3,10,6) Segment and ellipsoid identification numbers
for each airbag-segment contact (Carde F.4)

NTPL (5,30) Index to NTAB array for each plane-segment
contact

NIBLT (5,8) Index to NTAB array for each belt-segment
contact

NTSEG (5,30) Index to NTAB array for each segment-segment
contact

COMMON [RSAVE/

XSG (3,20,3) Points in locs]l segment reference for first
three types of time history output
(Caxrds H.1-H.3)

DPMIL (3,3,30) Direction cosine matrix of principal moment
of inertia to local geometric reference

coordinate system for each segment

LPMI (30) Indicator that local ceometric does not
correspond to principal moment of inertia
reference coordinate system for each segment

(Cards B.2.il)

NSG (9) Number of segments for each type of time
history output (Max=20) (Cards H.1-H.9)
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K

MSG (20,9)
MCG

MCGIN (24,5)
KREF (20,9)

COMMON /SGMNTS/

D (3,3,30)
WMEG (3,30)
WMEGD (3,30)
vl (3,30)
U2 (3,30)
SEGLP (3,30)
SEGLV (3,30)

'.‘ v " 0 »
IGO0 ) (3]
. ’n'.'l'!'l.:h!!'.‘?’ ~"‘-."'|‘8'. 3‘,‘,&:‘?%‘3‘:‘!‘ :‘_‘l"!..l?g:l!.:l?.:.ﬁ&l,‘:‘.

The segment identification numbers for each

type of time history output (Cards H.1-H.9)

Number of bodies for body property time
history output (Max=5) (Cards H.10)

Body characteristics for body property time

history output (Cards H.10)

The reference segment numbers for each time

history output (Cards H.1-H.9)

Segment direction cosine matrix
Segment angular velocity in local reference

Segment angular acceleration in local

reference
Total external forces on each segment
Total external torques on each segment

Segment c.g. linear position in inertial

reference

Segment c.g. linear velocity in inertial

reference

22
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. SEGLA (3,30) Segment c.g. linear acceleration in inmertial

o reference

NSYM (30) Indicators that control the symmetry options
for body segments (Cards D.7)

L COMMON /TABLES/

MXNTI Dimension (50) of NTI array
% MXNTB Number of elements in the NTAB array

MXIB1 Number of elements in TAB array used

to define functions

] @

e

".}'

zi MXTB 2 Total number of elements in TAB array

i)

!

- NTI (50) Index pointers to the TAB array for data
o defining function no. I.

A

.

NTAB (1250) Index pointers to TAB array for each

function used for allowed contacts

LXK XTI
2 AR 2

Y TAB (4500) Subdivided into arrays containing function
el definitions and update information for each

allowed contact

COMMON [TEMPV1/

CREST Coefficient of restitution for current impulse

TTL (3) Value of Ul array for impulse

S 2
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R1I

R21

JSTOP

COMMORN

3)

3)

(4,2,30)

TEMPVS

Value of RKl for current comstraint or impulse

Value of RK2 for current constraint or impulse

Indicators to signify joint is in joint stop

Variables is this labeled common block are temporary for each subroutine

that refers to it.

COMMON

DATE

COMENT

VPSTIL

s DYTTL

BLTTTL

PLTTL

TITLES

(3)

(40)

(20)

(5)

(5,8)

(5,30)

Date of computer run in 12 alphanumeric

characters (Card A.l.a)

160 character description of the rum
(Cards A.1.b- A.l.c)

80 character description of the crash

vehicle deceleration (Card C.1)

20 character description of the crash

victim (Card B.l)

20 character description of each belt
(Cards D.3)

20 character description of each plame
(Cards D.2)

24




ho BAGTTL (5,6) 20 character description of each airbag
:a‘ ‘ (Cards D.4)
4%

. SEG (30) 4 character segment nomenclature (Cards B.2)
‘ JOINT (30) 4 character joint nomenclature (Cards B.3)

W CGS (30) 1 character plot symbol of the segment C.G.
2&‘ (Cards B.2)
)

A Js (30) 1 character plot symbol of the joimt location
?g (Cards B.3)

' )

oV R] COMMON /VPOSTN/

xsﬁ

R ZPLT (3) Printer plot coordinates of the vehicle
L reference origin (Card G.l.a)

‘? SPLT (3) Scale factors for the printer plot axes
By (Card G.1.b)

e AXV (3,6) Unit vector of deceleration impulse

P direction
‘el VATAB (6,501,6) Tables of computed or supplied (Cards C.3
Ny or C.4) values of linear (1-3) and angular

e accelerations (4-6) of vehicle motion

VTO (6) Beginning time point -  he deceleratiom table
? input (Card C.2)

VDT (6) Fixed time interval for deceleration table
o input (Card C.2)

25
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S:::Q' TIMEV (6) Time duration of the deceleration impulse
k)
T (Card C.2)

e OMEGAV (6) Frequency of the half-sine wave deceleration
ity type (Card C.2)

'k NVTAB (6) Number of points in deceleration table.
Sign determines type (Card C.2)

Y INDXV (6) Segment identification number for each

4 specified motion definition (MSEG on Card
e C.2.a or NVEH)

La.b, COMMON WINDF

WTIME (30) Initial time that segment penetrates wind

T QFU (3,5) Unit vector for force application

:','u' QFV | (3,5) Vector for torque application

) WF (3,30) Wind force vectors applied to segments (local)
e IWIND (30) Indicator that wind has been penetrated

b MW SEG (7,30) Identification numbers for the application

;‘.:I of wind forces on each segment (Cards F.7)

® NFVSEG (6) Segment identification number for each force
*"‘: function (Cards D.9)

n\': 26 J
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R NFVNT (5) Function identification number for each force
D function (Cards D.9)

e MOWSEG (30,30) Contact ellipsoid numbers and segment

P identification numbers of blocking segments
% (Cards F.7)
,n:'.
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Aoy 3.0 CROSS REFERENCE CHARTS

N The first two cross reference charts list the COMMON blocks used by each
:::u' subroutine. The remaining ten charts list the subroutines called by

A each subroutine.
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b 4.0 LIST OF 130 SUBROUTINES
A
H THAT COMPRISE THE ATB~IV MODEL COMPUTER PROGRAM
&
Ky
b
The first subroutine is a list of the common blocks used by the program,
v the second is the main program followed by all of the remaining
" subroutines in alphabetical order. Each subroutine name is appended
2 with its revision number followed by the date of the latest change to

the subroutine. This same data and revision number appears on the

second line of each subroutine in Section 5.
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L3¢ M)

SUBPROGRAM SUBPROGRAM

& REV. NO. DATE & REV. NO. DATE
BDATA Iv 07/23/86 MAIN Iv 07/23/86
ADJUST IV 07/23/886 AIRBAG 1V 07/24/86
AIRBGG 1III.5 10/17/85 AIRBGl 1V 07/24/86
AIRBG3 IV 07/23/86 BELTG 1v 07/23/86
BELTRT IV 07/23/86 BGG Iv 07/23/86
BINPUT IV 07/24/86 BLKDTA 1V 07723786
CFACTT 3 05/31/73 CHAIN IV 07/24/86
CINPUT 1III.2 08/08/84 CMPUTE 1II11.2 08/08/84
CONTCT III.2 08/08/84 CROSS 3 05/731/73
DAUX Iv 07/24/86 DAUX1ll IV 07/24/86
DAUX12 IV 07/24/86 DAUX22 1V 07/24/86
DAUX31 IV 07/24/86 DAUX32 1V 07/24/86
DAUX33 IV 07/24/86 DAUX44 1V 07/24/86
DAUX55 IV 07/24/86 DHHPIN 1V 07/24/86
DINT Iv 07/23/86 DOTT31 17 12/20/76
DOTT33 17 01703717 DOT31 17 01/03/77
DOT33 17 01703717 DRCIJK 18 02/24/78
DRCQUA 1III.S 07/31/8%5 DRCYPR IV 07/23/86
DRIFT Iv 07/24/86 DSETD Iv 07/23/86
DSETQ Iv 07/23/86 DSMSOL 3 07/08/74
DZP Iv 07723786 EDEPTH 1V 07/23/86
EFUNCT 20 04/29/80 EJOINT 1V 07/24/86
ELONG 1 10705772 ELTIME 1III.2 08/08/84
EQUILB 1V 02/01/88 EULRAD IV 07/23/86
EVALFD IV 07/23/86 FDINIT 1III.2 08/708/84
FINPUT IV 02/01/88 FLXSEG IV 07/23/88
FNTERP 1V 04/10/87 FRCDFL III.2 08/08/84
FSMSOL III.Z2 08/08/84 GLOBAL IV 07/24/86
HBELT Iv 02/01/88 HBPLAY III.5 10/17/85
HEDING IV 02/701/88 HERRON IV 07/23/86
HICCSI 1V 10/08/87 HINPUT IV 07/23/86
HPTURB IV 07/23/86 HSETC III.2 08/08/84
HYABF v 02/707/87 HYBND IV 02/07/87
HYBOX Iv 02/707/87 HYDAD 1v 02/07/87
HYEST Iv 02/07/87 HYFCN v 02/07/87
HYLIM Iv 12711787 HYLPR v 02/07/87
HYLPX IV 02/07/87 HYNTR Iv 02/07/87
HYPEN Iv 02707787 HYREA Iv 12711787
HYSOL v 02701/88 HYVAL IV 12711787
HYVBX v 02/707/87 HYVFN 1v 12/711/87
IMPLS2 IV 07/24/86 IMPULS 1V 07/24/86
INITIAL 1V 07/24/86 INTERS IV 02723786
KINPUT IV 07/23/86 LINAXS 18 02/28/78
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i SUBPROGRAM SUBPROGRAM

i & REV NO. DATE & REV_NO. DATE

i LOGAXS 19 09/18/79 LTIME 1III.2 08/08/84
vt MAT31 17 01/03/77 MAT33 17 01/03/77
s ORTHO 3 05/31/73 OUTPUT IV 02/01/88
ant PANEL III.2 08/08/84 PDAUX IV 07/24/86
R PLEDG IV 02/07/87 PLELP IV 02/07/87
) PLREA IV 12/11/87 PLSEGF III.5 00/03/85
o PLTXYZ III.5 05/30/85 POSTPR 1V 02/01/88
j&$ PRINT IV 07/24/86 PRIPLT IV 07/24/86
ﬁa QSET III.3 10/01/84 QUAT v 07/23/86
il RCRT 3 07/19/73 ROT v 07/23/86
: ROTATE IV 02/20/87 RSTART IV 07/24/86
{ SEARCH IV 07/24/86 SEGSEG IV 02/07/87
LN SETUP1 IV 07/24/86 SETUP2 1V 07/24/86
o SINPUT IV 02/20/87 SLPLOT III.2 08/08/84
58 SOLVA III.2 08/08/84 SOLVR III.2 08/08/84
A SPDAMP IV 07/24/886 SPLINE 19 05/14/79
& SPRNGF IV 07/23/86 TRIGFS 19 08/05/78
o UNIT1 IV 02/20/87 UPDATE IV 07/24/86
RLY UPDFDC III.2 08/08/84 VEHPOS IV 07/23/86
o VINPUT 1V 07/24/86 VISCOS 19 10/23/78
o0 VISPR IV 02/01/88 WINDY IV 07/23/86
. XDY IV 07/23/86 YPRDEG IV 11/26/86
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5.0 FORTRAN SOURCE CODE OF
TH. ATB-IV.0 PROGRAM

The
second line of each subroutine contains the subroutine revision number
Columns 72-80 of

each line contsain the subroutine name unless the line is a new or

Each of the 130 ATB-IV subroutines are listed in this section.

and the date of the latest change to the subroutine.

changed line from the listing in Ref. 4.

In these cases the name of the

latest change is in columns 72-80.

The first subroutine is the

BLOCKDATA containing the COMMON blocks used by the program.

The second

routine is the MAIN program which controls the flow of the program. The

remaining subroutines are listed alphabetically.
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$. BLOCK DATA DECKA
! c REV IV 07/23/86TWOPI
IMPLICIT REAL*8 (A-H,0-Z) DECKA
7 COMMON/CONTRL/ TIME,NSEG,NJNT ,NPL,NBLT,NBAG,NVEH,NGRND, DECKA
_;"% * NS,NQ,NSD,NFLX, NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
(0 COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DECKA
o ' UNITL,UNITM, UNITT,GRAVTY(3) ,TWOPI TWOPI
,‘.,3 COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG(  6), DECKA
v " MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), DECKA
) ' NTPL( 5,30) ,NPBLT( 5,8) ,NTSEG( 5,30) DECKA
:',:. COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(S), DECKA
ety * BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), DECKA
g * JOINT (30) ,CAS (30) ,JS(30) DECKA
( REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL, BAGTTL,SEG, JOINT DECKA
Pl s LOGICAL*1 CGS,JS DECKA
AN COMMON/FORCES/PSF(7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC
| ;-j.: » PRJNT (7,30) ,NPANEL (5) ,NPSF ,NBSF ,NSSF , NBGSF DECKA
T COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI (30), ATBIII
Ay * NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF (20,9) TTHKREF
® COMMON/CDINT/ UU(4) ,GH(3,4), DECKA
g:" iy ' E(3,240) ,FF(5,240) ,GG8(5,240) ,Y(5,240) ,U(5,240),  DECKA
3 é& * H,HPRINT, TSAVE, TPRINT, TSTART, ICNT, IDBL, IFLAG DECKA
- COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN (20) DECKA
Pt COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), DECKA
R * XLONG(20) ,HTIME(2) , IBAR(5,100) ,NL(2,100), DECKA
" * NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) ,NBLTPH(5) DECKA
e c NOTE: FF REPLACES F. DECKA
R LOGICAL*1 FREE SLIP
::g? COMMON/TEMPVS/ JTMPVS (24000) ,FREE (30) SLIP
v COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,DECKA
- * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DECKA
37 COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
N * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DECKA
e * JNT (30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30) DECKA
N COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
v COMMON/TABLES/MINTI ,MKNTB, MXTB1, MXTB2 ,NTI (50) ,NTAB (1250) , TAB(4500) BUTLER2
puc COMMON/VPOSTN/ ZPLT(3) ,SPLT(3),AXV(3,6) ,VATAB(6,501,6), VEHICL
L , VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) DECKA
] COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,DECKA
%y ' F(3,30),TQ(3,30) ,WJ (30) ,A11(3,3,30) SLIP
o COMMON/CEULER/ IEULER(30) ,HIR(3,3,90),ANG(3,30) ,ANGD(3,30), JDRIFT
150 . FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
= COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8) ,NFLEX(3,8) DECKA
"_T COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), DECKA !
N * HHT(3,3,12) ,RK1(3,12) ,RK2(3,12),QQ(3,12) ,TQQ(3,12) ,DECKA
2. . RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), DECKA |
o . KQ1(12) ,KQ2(12) ,KQTYPE(12) DECKA ;
ooy COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R21(3),JSTOP(4,2,30) DECKA ;
& COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,BEGT (120) DECKA
iy REAL  SEGT DECKA
‘-“3
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; i
z !
¢ ‘
: COMMON/COMAIN/ VAR(240) ,DER(240) ,DT ,HO ,HMAX ,HMIN,RSTIME, DECKA :
’ L] ISTEP,NSTEPS ,NDINT,NEQ, IRSIN, IRSOUT DECKA
. COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), DECKA
i * AB(3,5) ,B(9,4,5) ,Z2R(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), DECKA
A * VBAGG(S) ,VSCS(5) ,SPRK(5) ,CK(5) ,CMASS(S) ,CYMIN(5), DECKA ;
) * CYMOUT (5) ,BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5), DECKA 3
; # PCYV(5) ,PCYMIN(S) ,PVBAG(5) ,TV1(3,4,5),Tv2(3,10,5), DECKA :
\ * SWITCH(S) ,PYMOUT (5) ,SCALE(5) ,PREVT, IFULL (6) DECKA
' COMMON/CYDATA/ CYTD(5) ,CYPA(S) ,CYSP(5),CYTO0(5),CYVO(5),CYCD(S), DECKA X
{ * CYK(S) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(S5), DECKA L
i * CYPO(5) ,CYSS(5) ,CYLO(5),CYC(5) ,CYRBOO(5) ,CYVMAX(5) ,DECKA "
i # CYORFC(5) ,CYRHO(5) ,CYT(5) ,CYP(5) ,CYV(5) DECKA
" COMMON/WINDFR/ WTIME(30) ,QFU(3,5) ,QFV(3,5) ,WF(3,30),IWIND(30), WINDOP
{ * MWSEG(7,30) ,NFVSEG(6) ,NFVNT(5) ,MOWSEG(30,30) WINDOP
¥ END DECKA N
} \ 'l
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M
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) c MAINA
o C AAMRL ARTICULATED TOTAL BODY (ATBIV) MODEL COMPUTER PROGRAM ATBIV
A c DEVELOPED BY CALSPAN CORP. AND J&J TECHNOLOGIES INC. BUTLERI
e c REV IV 07/23/86TWOPI
% c MAIN PROGRAM MAINA
e c MAINA
neta c PERFORMS CARD INPUT, PROGRAM INITIALIZATION, MAINA
i:l c CONTROL OF INTEGRATION LOOP AND OPTIONAL OUTPUT. MAINA
0 c MAINA
IMPLICIT REAL#8(A-H,0-2) MAINA
:5' COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, MAINA
WY * NS,NQ,NSD,NFLX,NBRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG ~ PAGE
" COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(5), MAINA
( * BLTTTL(5,8) ,PLTTL(S,30) ,BAGTTL(5,6) ,SEG(30), MAINA
335 * JOINT(30) ,CGS (30) ,JS(30) MAINA
oo REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG, JOINT MAINA
S LOGICAL*) CGS,JS MAINA
X) COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), MAINA
S * UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI TWOPI
4 COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,HMAX ,HMIN,RSTIME, MAINA
V%S * ISTEP,NSTEPS ,NDINT,NEQ, IRSIN, IRSOUT MAINA
Ty LOGICAL NPRT1,NPRT2,NPRT3 MAINA
Y CALL ELTIME(1, 1) MAINA
A c PECONV
Jre c MAKE THE OUTPUT FILES PRINTER CONTROL FILES FOR THE P&E PECONV
" c PECONV
N CALL CARCON(6,1) PECONV
N CALL CARCON(2,1) PECONV
%ﬁ c MAINA
oY c WRITE PROLOGUE ON PRIMARY OUTPUT UNIT. MAINA
53‘ c MAINA
ayi NPG=2 PAGE
o WRITE(6,11) MAINA
R § 11 FORMAT (1H1,30X, ' AAMRL ARTICULATED TOTAL BODY (ATB) MODEL',52X, ATBIV
qvﬁ * 'PAGE 1'/7/7/ PAGE
i, * 31X, 'DEVELOPED BY CALSPAN CORP., P.0. BOX 400, BUFFALO NY 14225'/BUTLERI
e » 31X,'AND BY J&J TECHNOLOGIES INC., ORCHARD PARK, NY 14127’ // EDGE
) * 31X,'FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH ' / VEHICL
R * 31X, ’LABORATORY, WRIGHT PATTERSON AIR FORCE BASE ' /ATBIV
i » 31X, 'UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-05117' //BUTLERI
N *

_ 31X,'AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,'BUTLER]
f&. #/31X,'U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS' / BUTLER1

* 31X,'FH-11-7592, HS-053-2-485, HS-6-01300 AND HS-6-01410.' //// BUTLER]
7 % 31K, 'PROGRAM DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-507' / BUTLERI
ﬂ} * 31X,'THROUGH 510 (FORMERLY CALSPAN REPORT NO. Z2Q-5180-L-1),' /  BUTLERI
;“ﬁ % 31X, 'AVAILABLE FROM NTIS (ACCESSION NOS. PB-241692,3,4 AND 5),' /BUTLERI
5#. * 31X, 'APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),' / BUTLER1
}l: # 31X,'AND REPORT NOS. AMRL-TR-75-14 (NTIS NO. AD-AOl4 816),/ ATBIV
i * 31X, 'AFAMRL-TR-80-14 (NTIS NO. AD-A088 029), AND'/ ATBIV
) * 31X, 'AFAMRL-TR-83-073 (NTIS NO. AD-BO79 184).°'////
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S « 31X, 'PROGRAM ATB-1V, EXECUTED ON THE AAMRL/BB CONCURRENT'/ ATBIV
. * 31X,'3250 COMPUTER, WRIGHT-PATTERSON AFB, OHIO'////) ATBIV
e c MAINA
7,‘::"' c INPUT CARDS A.1 AND A.2, TEST FOR RESTART. MAINA
o c MAINA
;-:.;;: CALL BLKDTA MAINA
s READ(5,12) DATE,IRSIN,IRSOUT,RSTIME,COMENT MAINA
",,7' 12 FORMAT(3A4,214,F8.0/20A4/20A4) MAINA
A WRITE(6,13) DATE, IRSIN,IRSOUT,RSTIME,COMENT MAINA
.$l‘: 13 FORMAT(/////4X,3A4,' [IRSIN=',I4,' IRSOUT=',I4,’ RSTIME =',F8.4,MAINA
5 » 61X, CARDS A'//1X,20A4/1X,2044//) MAINA
o IF (IRSIN.NE.O) GO TO 18 MAINA
ot c MAINA
c INPUT CARDS A.3,A.4 AND A.S5. MAINA
K73 c MAINA
oo READ(5,14) UNITL,UNITM,UNITT,GRAVTY,G MAINA
A 14 FORMAT(3A4,4F12.0) MAINA
e IF (G.EQ.0.0) G = DSQRT(GRAVTY (1) %*2+GRAVTY (2) %#2+GRAVTY(3) #%2) MAINA
e READ(5,15) NDINT,NSTEPS,DT,HO,HMAX,HMIN, NPRT MAINA
o 15 FORMAT (214,4F8.0/3612) MAINA
o WRITE(6,16) UNITL,UNITM,UNITT,GRAVTY,G, CHGIII
' » NDINT,NSTEPS,DT, R0, HMAX , HMIN MAINA
ey 16 FORMAT (5X,'UNITL = ’,A4,5X,'UNITM = ',A4,5X, UNITT = ', A4, CHGIII
o » 5X,'GRAVITY VECTOR = (',F9.4,',',F9.4,’,',F9.4,')’' ,5X,'G ='CHGIII
ﬁ *F9.4,//,5X, NDINT =',14,5X, 'NSTEPS =',15,5X,’DT =',F8.6, MAINA
. . 5X,’H0 =',F8.6,5K, HMAX =’ ,F8.6,5K, 'HMIN =',F8.6) MAINA
ol WRITE(6,17) (I,I=1,36),NPRT MAINA
:::.-. 17 FORMAT('0 NPRT ARRAY'/3X,3613/3X,3613) MAINA
S NPRT4 = NPRT(4) MAINA
-?;:; > IF (NPRT (26) .GT.6) STOP 93 TGMOD1
1t IF (NPRT(4).LT.0) GO TO 50 MAINA
2 c MAINA
ﬂ*-ii: c CALL INPUT ROUTINES MAINA
e c MAINA
N2 CALL BINPUT MAINA
Gy CALL VINPUT MAINA
P i CALL SINPUT MAINA
4 CALL CINPUT MAINA
A c MAINA
il c PROGRAM INITIALIZATION MAINA
e c MAINA
oty TIME = 0.0 MAINA
L CALL INITAL MAINA
. GO TO 19 MAINA
Y c MAINA
1;.. c READ INPUT DATA FROM RESTART TAPE AND WRITE NEW TAPE. MAINA
iy c THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: MAINA
.;:{. c 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE. MAINA
N c 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE. MAINA
_‘ c 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. MAINA
5
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o c 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART. MAINA
o c 5. WRITE TIME POINT RECORD ONTO NEW RESTART TAPE. MAINA
o c MAINA
SN 18 CALL RSTAKT(1,IRSIN) MAINA
= CALL RSTART(4,5) MAINA
RN NPRT4 = NPRT(4) MAINA
) 19 IF (IRSOUT.NE.O) CALL RSTART(2,IRSOUT) MAINA
A c MAINA
i c INTEGRATION LOOP - ADVANCE TIME BY EITHER INTEGRATING THROUGH MAINA
ol c SUBROUTINE DINT OR BY FETCHING TIME POINT RECORD FROM RESTART TAPEMAINA
"\ c MAINA
O TIME = 0.0 MAINA
( ‘ ISTEP = 0 MAINA
P 20 IF (IRSIN.EQ.0) GO TO 23 MAINA
Oy IF (TIME.GT.RSTIME+0.5#DT) GO TO 23 MAINA
e IF (DABS(TIME-RSTIME).LT.0.5#DT) GO TO 21 MAINA
oy CALL RSTART(3,IRSIN) MAINA
Rt GO TO 24 MAINA
° 21 CALL RSTART(4,5) MAINA
vo IF (NPRT(4).LT.0) GO TO 50 MAINA
P 23 CALL DINT MAINA
L c MAINA
iy c OPTIONAL OUTPUT MAINA
s c 1. PRINTER PLOT ON OUTPUT UNIT 2 CONTROLLED BY NPRT(5) & (6). MAINA
r C MAINA
",; » 24 CALL PRIPLT MAINA
" c MAINA
N c 2. RESTART DATA ON UNIT IRSOUT CONTROLLED BY IRSOUT # 0. MAINA
s c MAINA
o IF (IRSOUT.NE.O) CALL RSTART(S,IRSOUT) MAINA
c MAINA
e C 3. SUBROUTINE PRINT ON PRIMARY OUTPUT UNIT CONTRULLED BE NPRT(3). MAINA
e c MAINA
= NPRT3 = (NPRT(3).EQ.1) MAINA
N IF (NPRT(3).GT.1) NPRT3 = (MOD(ISTEP,NPRT(3)).EQ.0) MAINA
e IF (NPRT3) CALL PRINT(GHMAIN3D) MAINA
® c MAINA
5 C 4. PROGRAM VIEW PLOT DATA ON UNIT 1 CONTROLLED BY NPRT(1). MAINA
N c MAINA
- NPRTI = (NPRT(1).EQ.1) MAINA
SN IF (NPRT(1).GT.1) NPRT1 = (MOD(ISTEP,NPRT(1)).EQ.0) MAINA
b IF (NPRT1) CALL UNIT1(0) MAINA
°® c MAINA
i c 5. SUBROUTINE ELTIME ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(2).MAINA
N c MAINA
AN NPRT2 = (NPRT(2).EQ.1) MAINA
P IF (NPRT(2).GT.1) NPRT2 = (MOD(ISTEP,NPRT(2)).EQ.0) MAINA
we IF (NPRT2) CALL ELTIME(NPG,1) PAGE
° c MAINA
o c END OF INTEGRATION LOOP. MAINA
) ,:f
o 52
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Do c MAINA
{ ISTEP = ISTEP+l MAINA
IF (ISTEP.LE.NSTEPS) GO TO 20 MAINA
MAINA
6. SUBROUTINE POSTPR ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(4).MAINA
MAINA
NN 50 IF (NPRT4.GT.0) END FILE 8 MAINA
D) IF (NPRT(4) .EQ.0 .OR. NPRT(4).EQ.4) GO TO 60 MAINA
< PRDT = 1000.0%DT MAINA
-2 CALL POSTPR (PRDT) MAINA
v IF (NPRT2) CALL ELTIME(NPG,1) PAGE
" c MAINA
c 7. END OF RUN - CALL ELTIME IF NOT CALLED ABOVE. MAINA
MAINA
60 IF (.NOT.NPRT2) CALL ELTIME(NPG,1) PAGE
STOP 1 MAINA
END MAINA
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N
W SUBROUTINE ADJUST (M,D1) ADJUST
{ c REV IV 07/23/86TWOPI
Ay IMPLICIT REAL*8 (A-H,0-2) ADJUST
-l / COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), ADJUST
Sl " UNITL,UNITM,UNIPT,GRAVTY (3) ,TWOPI TWOPI
:ﬁ. COMMON/CDINT/ UU(4) ,GH(3,4), ADJUST
rhgtel * E(3,240), F(5,240),G8G(5,240),Y(5,240) ,U(5,240), ADJUST
) * H,HPRINT,HS,TPRINT, TSTART, ICNT, IDBL, IFLAG ADJUST
oy COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,EMAX,HMIN,RSTIME, ADJUST
e ' ISTEP,NSTEPS, NDINT ,NEQ, IRSIN, IRSOUT ADJUST
pos IF (M.NE.1) GO TO 12 ADJUST
ey c ADJUST
A0S c M= 1: ADJUST

c ADJUST

oA DO 11 I=1,NEQ ADJUST
o W = VAR(I) - GG(1,I) ADJUST
e Z = DER(I) - GG(2,I) ADJUST
A 22 = Z - GG(5,1)#W - GG(3,1)*UU(3) - GG(4,I)*UU(4) ADJUST
s GG(3,I) = GG(3,1) + 2Z*UU(1) ADJUST
o GG(4,1) = GG(4,I) + 2Z*0U(2) ADJUST
N Y(1,I) = VAR(D) ADJUST
el 11 Y(2,I) = DER(I) ADJUST
foo.r GO TO 99 ADJUST
o 12 IF (M.EQ.3) GO TO 23 ADJUST
b c ADJUST
{ c M= 2,4,5: ADJUST
2o, c ADJUST
o Hl = EPS(1)/H ADJUST
j" N2 = NEQ/2 ADJUST
o DO 20 I=1,NEQ,3 ADJUST
re) ZA = 0.0 ADJUST
P IF (I.LE.N2) GO TO 20 ADJUST
e IF (M.EQ.4) GO TO 16 ADJUST
P VARX = VAR(I ) - Y(1,I ) ADJUST
- VARY = VAR(I+1) - Y(1,I+1) ADJUST
A VARZ = VAR(I+2) - Y(1,1+2) ADJUST
RN DERX = DER(I ) - Y(2,I ) ADJUST
) DERY = DER(I+1) - Y(2,I+1) ADJUST
o DERZ = DER(I+2) - Y(2,1+2) ADJUST
R GO TO 17 ADJUST
ady 16 VARK = VAR(I ) - U(1,I ) ADJUST
e VARY = VAR(I+1) - U(1,I+1) ADJUST
oy VARZ = VAR(I+2) -~ U(1,I+2) ADJUST
o DERX = DER(I ) - U(2,I ) ADJUST
‘3 DERY = DER(I+1) - U(2,I+1) ADJUST
o) DERZ = DER(I+2) - U(2,1+2) ADJUST
o 17 U(3,I) = U(3,I) + VARX«DERX + VARY#DERY + VARZ#DERZ ADJUST
N U(4,1) = U(4,1) + VARX##2 + VARY##2 + VARZ##2 ADJUST 1
Wi IF (U(4,1).EQ.0.0) GO TO 18 FIXADJ |
o ZA = HI FIXADJ ;
e ‘
ey |
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"' IF (U(3,1).LT.H1#U(4,1)) 2ZA = U(3,1)/U(4,1) FIXADJ
S 18 GG(5,I+2) = ZA FIXADJ
.y GG(5,I+1) = ZA ADJUST
K 20 GG(5,I ) = zaA ADJUST
" GO TO (09,21,99,23,25) M ADJUST
e c ADJUST
n c M= 2 ADJUST
e c ADJUST
',.?. 21 DO 22 I=1,NEQ ADJUST
R ZA = GG(S5,I) ADJUST
N Yl = Y(4,1) - ZAY(3,I) ADJUST
3 Y2 = GG(2,I) - ZA»GG(1,I) ADJUST
A8 Y3 = DER(I) - ZA®VAR(I) ADJUST
{‘ GG(3,I) = -YI1#GH(1,1) + Y2#GH(2,1) + Y3#GH(3,1) ADJUST
' GG(4,I) = YI#GH(1,2) - Y2#GH(2,2) + Y3#GH(3,2) ADJUST
o Y(1,I) = 0.5%(Y(1,I)+VAR(I)) ADJUST
S 22 Y(2,I) = 0.5%(Y(2,1)+DER(I)) ADJUST
e GO TO 99 ADJUST
ey c ADJUST
o c M= 3,4: ADJUST
o c ADJUST
K 23 DO 24 1I=1,NEQ ADJUST
' 2A = GG(5,I) ADJUST
K- Yl = GG(2,I) - ZA%GG(1,I) ADJUST
K Y2 = Y(2,1) - ZA*Y(1,1) ADJUST
’ Y3 = DER(I) - ZA®VAR(I) ADJUST
: GG(3,1) = -Y1#GH(1,3) + Y2#GH(2,3) - Y3#GH(3,3) ADJUST
4 GG(4,1) = YI*GH(1,4) - Y2#GH(2,4) + Y3sGH(3,4) ADJUST
. 3 U(1,1) = VAR(I) ADJUST
o 24 U(2,1) = DER(I) ADJUST
o GO TO 99 ADJUST
S c ADJUST
o c M=5: ADJUST
::.;: c ADJUST
i 25 DO 26 I=1,NEQ ADJUST
e ZA = GG(5,1) ADJUST
XN Yl = GG(2,1) - ZA#GG(1,I) ADJUST
Y2 = DER(I) - ZA*VAR(I) ADJUST
ey Y3 = U(2,1) - ZAwU(1,D) ADJUST
! GG(3,1) = -Y1sGH(1,3) + Y2#GH(2,3) - Y3#GH(3,3) ADJUST
o GG(4,I) = Y1#GH(1,4) - Y2#GH(2,4) + Y3#GH(3,4) ADJUST
o5 Y(1,1) = VAR(I) ADJUST
! 26 Y(2,I) = DER(I) ADJUST
FY 99 RETURN ADJUST i
END ADJUST |
r"_- i
o |
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! SUBROUTINE AIRBAG AIRBAG

i c REV IV 07/24/86SLIP
o c AIRBAG ROUTINE CALLED BY SUBROUTINE CONTCT TO DETERMINE THE INTER-AIRBAG
[y c ACTION OF THE BAG WITH REACTION PANELS AND BODY SEGMENTS BY USE OFAIRBAG
e c SUBROUTINE BGG. THE DIFFERENTIAL PRESSURE,FORCE AND TORQUE ON THE AIRBAG
o c BAG IS EVALUATED AND THE RESULTING FORCE AND TORQUE ON THE BODY AIRBAG
p c SEGMENTS ARE ACDED TO THE Ul AND U2 ARRAYS. AIRBAG
\ c AIRBAG
. IMPLICIT REAL#*8 (A-H,0-2) AIRBAG
o COMMON/CONTRL/ TIME,NSEG,MJNT,NPL,NBLT,NBAG,NVEH, NGRND, AIRBAG
Rt . NS,NQ,NSD,NFLX, NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
o COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,Ul (3,30) ,U2(3,30) ,AIRBAG
. ¥ SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) , NSYM(30) AIRBAG
{ COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
. * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), AIRBAG
A . JNT(30) , IPIN(30) ,ISING(30) , IGLOB(30) ,JOINTF(30)  AIRBAG
< COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG(  6), AIRBAG
o " MPL(3,5,30) ,MBLT (3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), AIRBAG
: » NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) AIRBAG
COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF (3,20) , NCFORC
. . PRJNT(7,30) ,NPANEL (5) , NPSF , NBSF , NSSF , NBGSF AIRBAG
9 COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
o COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), AIRBAG
DY * UNITL,UNITM,UNITT,GRAVTY (3) , TWOPI TWOPI
- COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), AIRBAG
4 * AB(3,5) ,B(9,4,5),2R(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), AIRBAG
o * VBAGG(5) ,VSCS (5) ,SPRK(5) ,CK(5) ,CMASS (5) ,CYMIN(5), AIRBAG
- . CYMOUT (5) ,BAGPV(5) ,PD(5) ,VBAG(5) , VOLBP (5) , AIRBAG
o . PCYV(5) ,PCYMIN(5) ,PVBAG(5) ,TV1(3,4,5) ,TV2(3,10,5), AIRBAG
e * SWITCH(5) ,PYMOUT (5) , SCALE (5) , PREVT, IFULL (6) AIRBAG
» COMMON/CYDATA/ CYTD(S) ,CYPA(5),CYSP(5),CYTO(5),CYVO(5),CYCD(5), AIRBAG
) % CYK(5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(S) ,CYAO(5),  AIRBAG
ﬁh' . CYPO (5) ,CYSS(5) ,CYLO(5) ,CYC (5) ,CYRHOO (5) ,CYVMAX(5) , AIRBAG
Sk * CYORFC(5) ,CYRHO (5) ,CYT(5) ,CYP(5) ,CYV(5) AIRBAG
COMMON/TEMPVS/ TMP(9) ,TMP1 (3) ,TORQ(3) ,FORCE(3,5) ,TORA(3,5), AIRBAG
" . TQB(3,10) ,FRB(3,10) ,VOL(10) ,DELF(3) ,VOLP(4,5) ,FRA(4,5) AIRBAG
! c NOTE: THIS COMMON/TEMPVS/ IS SHARED BY AIRBAG AND AIRBGG. AIRBAG
o CALL ELTIME(1,24) AIRBAG
N DELT = TIME-PREVT AIRBAG
N NBGSF = 0 AIRBAG
L3 DO 70 J=1,NBAG AIRBAG
N IF (MNBAG(J).EQ.0) GO TO 70 AIRBAG
W IF (IFULL(J).LE.0) GO TO 69 AIRBAG
, CALL AIRBGG(J) AIRBAG
c AIRBAG
A c COMPUTE CMOUT: MASS FLOW OUT OF BAG AIRBAG
i c BAGPV: UNDISTORTED BAG VOLUME AIRBAG
T c AIRBAG
ey IF (PD(J).GT.CYPV(J)) CYMOUT(J) = PYMOUT(J) AIRBAG
3 * + DELT*CYORFC (J) *DSQRT (PD (J)) AIRBAG
5
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47
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41

BAGPV(J) = CYPA(J)* ((CYMIN(J)-CYMOUT(J)) #SWITCH(J)) ##CYK(J)

BAG IS FULLY INFLATED, COMPUTE DIFFERENTIAL PRESSURE

PD(J) = BAGPV(J)/(VBAG(J)-VOLBP(J)) #*CYK(J) - CYPA(J)

JB = NVEH + J
KP = NPANEL(J)
KBAG = MNBAG(J,

OPTIONAL DIAGNOSTIC OUTPUT

IF (NPRT(21).NE.0) WRITE(6,41)

FORMAT ('OAIRBAG CONTCT'/(1X,9G14.6))
IF (PD(J).LT.0.0) PD(J) = 0.0
IF (PD(J).EQ.0.0) GO TO 46

SET UP BAGSF ARRAY FOR OUTPUT ROUTINE

KBGSF = NBGSF+5

DO 42 K=],KP

KBGSF = KBGSF+l

Do 42 1I=1,3

BAGSF (I ,KBGSF) = PD(J)#FRA(I ,K)
DO 45 1I=1,KBAG

KBGSF = KBGSF+1

IF (VOL(I).EQ.0.0) GO TO 45
M = MBAG(2,I,J)

FINAL COMPUTATIONS OF FORCE AND TORQUE ON AIRBAG
DO 44 K=1,3

FRB(K,I) = PD(J)#FRB(K,I)
BAGSF (K ,KBGSF) = FRB(K,I)

Ul(K,M) = Ul1(K,M) - FRB(K,I)
U2(K,M) = U2(K,M) + PD(J)#TQB(K,I)
CONTINUE

DO 47 K=1,3

FORCE(K,J) = PD(J)*FORCE(K,J)
TORA (K,J) = PD(J)*TORA (K,J)

IF (VOLP(1,J).NE.0.0) @GO TO 55

AIRBAG IS NOT INTERSECTING PRIMARY REACTION PAMNEL.
COMPUTE ARTIFICIAL FORCE AND TORQUE WITH A LINEAR SPRING FUNCTION
IN AN ATTEMPT TO TIE +X SEMIAXIS ENDPOINT OF AIRBAG TO DEPLOYMENT

POINT ON REACTION PANEL.

Do 51 K=1,3
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AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG

((FBB(I.K).I=1.3),(TQB(I,K).I=l.3).K=1.KBAG).(FOBCE(I.J).I=l,3).AIRBAG
(TORA(I,J),I=1,3),TORQ, ((FRA(I K),I=1,3),VOLP(K,J) K=1,KP),
(VOL(K) ,K=1,KBAG) ,VOLBP (J) ,CYMOUT(J) ,BAGPV(J) ,PD(J)

AIRBAG
AIRBAG
AIRBAG
AIRBAG
AIRBAG
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AIRBAG
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51 TMP(K) = BFB(K,1,J) + ZDEP(K,J) AIRBAG
; CALL DOT31 (D(1,1,NVEH),TMP,TMP1) AIRBAG
Y PO 52 K=1,3 AIRBAG
DELF(K) = TMP1(K) + SEGLP(K,NVEH) - SEGLP(K,JB) AIRBAG
0 52 TMP(K) BD(K+3,JB) AIRBAG
b TMP(1) = TMP(1) + BD(1,JB) AIBBAG
‘-j CALL DOT31 (D(1,1,JB),TMP,TMP]) _ AIRBAG
Wi DO 53 K=1,3 AIRBAG
o DELF (K) = SPRK(J) * (DELF (K)-TMP1 (K)) AIRBAG
‘o::ﬁs BAGSF (K ,NBGSF+5) = DELF (K) AIRBAG
ol 53 FORCE(K,J) = FORCE(K,J) + DELF(K) AIRBAG
I CALL MAT31 (D(1,1,JB) ,DELF,TMP1) AIRBAG
¢ CALL CROSS (TMP,TMPl,DELF) AIRBAG
"‘il DO 54 K=1,3 AIRBAG
:'0.:' 54 TORA(K,J) = TORA(K,J) + DELF(K) AIRBAG

55 XDD = CYMIN(J) - CYMOUT(J)} + W(JB) AIRBAG
Ay FMASS = CMASS (J)*XDb/@ AIRBAG
N TMASS = CMASS(J)*(XDD+W(JB)%2.0/3.0)/G AIRBAG
po 56 1I=1,3 AIRBAG
32 56 TMP(I) = WMEG(I,JB)*PHI(I,JB) AIRBAG
::0 CALL CROSS (WMEG(1,JB),TMP,TMP}) AIRBAG
.{ po 57 1=1,3 AIRBAG
i'.
o

SEGLA(I,JB) = FORCE(I,J)/FMASS + GRAVTY(I) AIRBAG
57 WMEGD(I,JB) = (TORA(I,J)/TMASS-TMP1(I))#RPHI (I,JB) AIRBAG
60 NBGSF = NBGSF + 5 + NPANEL(J) + MNBAG(J) AIRBAG
o 70 CONTINUE AIRBAG
i CALL ELTIME(2,24) AIRBAG
I RETURN AIRBAG
R END AIRBAG
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e
L)
yé: SUBROUTINE AIRBGG(J) AIRBGG
{ c REV III.5 10/17/85EDGE
N C CALLED BY SUBROUTINES AIRBAG AND AIRBG3 TO COMPUTE VOLUMES OF AIRBGG
N c INTERSECTION BETWEEN AIRBAGS AND PANELS AND SEGMENTS. AIRBGG
S c AIRBGG
SN IMPLICIT REAL*8 (A-H,0-2) AIRBGG
> COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, AIRBGG
\ * NS,NQ,NSD,NFLX,NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
e COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30),02(3,30) ,AIRBGG
" . SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) AIRBGG
; COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG( 3¢) ,MNBAG(  6), AIRBGG
) » MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), AIRBGG
o » NTPL( §,30) ,NTBLT( 5,8) ,NTSEG( 5,30) AIRBGG
( COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF (3,20) , NCFORC
- . PRJNT (7,30) ,NPANEL (5) ,NPSF , NBSF ,NSSF, NBGSF AIRBGG
L COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
RN COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), AIRBGG
N * AB(3,5) ,B(9,4,5),2R(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), AIRBGG
R4 » VBAGG(5) ,VSCS(5) ,SPRK(5) ,CK(5) ,CMASS (5) ,CYMIN(5), AIRBGG
° * CYMOUT (5) ,BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5), AIRBGG
N * PCYV(5) ,PCYMIN(5) ,PVBAG(5) ,TV1(3,4,5),TV2(3,10,5), AIRBGG
- * SWITCH(5) ,PYMOUT (5) ,SCALE(5) ,PREVT, IFULL(6) AIRBGG
- COMMON/CYDATA/ CYTD(5) ,CYPA(5),CYSP(5),CYTO(5),CYVO(5),CYCD(5), AIRBGG
o * CYK(5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(5),  AIRBGG
v ¥ CYPO(5) ,CYSS(5) ,CYLO(5) ,CYC(5) ,CYRHOO (5) ,CYVMAX (5) ,AIRBGG
{ * CYORFC (5) ,CYRHO(5) ,CYT(5) ,CYP(5) ,CYV(5) AIRBGG
3 COMMON/TEMPVS/ TMP(9) ,TMP1(3) ,TORQ(3) ,FORCE(3,5) ,TORA(3,5), AIRBGG
N * TQB(3,10) ,FRB(3,10) ,VOL(10) ,DELF(3) ,VOLP(4,5) ,FRA(4,5) AIRBGG
Yo c NOTE: THIS COMMON/TEMPVS/ IS SHARED BY AIRBAG AND AIRBGG. AIRBGG
-1 JB = NVEH + J AIRBGG
e VOLBP(J) = 0.0 AIRBGG
9 c AIRBGG
~ c COMPUTE THERMODYNAMIC PROPERTIES OF AIRBAG AIRBGG
oy c CYRHO : DENSITY AIRBGG
o c CYT  : TEMPERATURE AIRBGG
i c CYP : PRESSURE AIRBGG
20 c CYMIN : MASS FLOW INTO BAG AIRBGG
° c VBCALC : CALCULATED VOLUME AIRBGG
N c AIRBGG
o Q =1.0 AIRBGG
~; Ql = 1.0 AIRBGG
5 Q2 = 1.0 AIRBGG
b IF (TIME.LE.CYFD(J)) GO TO 13 AIRBGG
° Q = 1.0 + CYC(J)*(TIME-CYTD(J)) AIRBGG
2 CYKl = 2.0/(CYK(J)-1.0) AIRBGG
Ql = 1.0/Q#*CYK1 AIRBGG
Q2 = 1.0/Q#* (CYK(J)*CYK1) AIRBGG
13 CYRHO(J) = CYRHOO(J)*Q1 AIRBGG
" CYT(J) = CYTO(J)/Que2 AIRBGG
() CYP(J) = CYPO(J)#*Q2 AIRBGG
Y
o
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;:g!f'_.' CYMIN(J) = CYVO(J)#*(CYRHOO (J) ~CYRHO (J)) AIRBGG

CYV(J) = CYVMAX(J)#(1.0-Q2) AIRBGG

o IF (TIME.LT.CYTD(J)) GO TO 31 AIRBGG

i IF (BD(1,JB).EQ.0.0) @GO TO 31i AIRBGG

v IF (TIME.LE.0.0) @0 TO 31 AIRBGG
¥,

Ri VOLB = 0.0 AIRBGG

Ao c AIRBGG

T

CY c COMPUTE AIRBAG ELLIPSOID MATRIX AND ZERO BAG FORCE AND TORQUE.  AIRBGG

W c AIRBGG

Wk IF (IFULL(J).NE.0) GO TO 21 AIRBGG

Kol SAB = SCALE(J)#AB(1,J) AIRBGG

.:$.‘ D0 19 I=1,3 AIRBGG

AN 19 TMP(I) = DEPLOY(I,J) + SAB*DPVCTR(I,J) AIRBGG

r CALL DOT31 (D(1,1,NVEH) ,TMP,SEGLP(1,JB)) AIRBGG
oo DO 20 I=1,3 AIRBGG

"N 20 SEGLP(I,JB) = SEGLP(I,JB) + SEGLP(I,NVEH) AIRBGG

:% 21 DO 23 1I=1,3 . AIRBGG

O FORCE(I,J) = 0.0 AIRBGG

QRN 23 TORA (I,J) = 0.0 AIRBGG
ry c AIRBGG

e c COMPUTE FORCE,TORQUE AND VOLUME OF INTERSECTION AIRBGG

e c OF AIRBAG WITH REACTION PANEL ELLIPSOIDS. AIRBGG
o c AIRBGG

pro KP = NPANEL(J) AIRBGG

e DO 26 K=1,KP AIRBGG

: CALL BGG( AIRBGG

P »  BD(7,JB),SEGLP(1,JB) ,D(1,1,JB),BD(4,JB) ,SEGLV(1,JB) ,WMEG(1,JB) ,AIRBGG

! 3 * B(1,K,J) ,SEGLP(1,NVEH) ,D(1,1,NVEH) ,BFB(1,K,J) ,SEGLV(1,NVEH) ,AIRBGG

p * WMEG (1,NVEH) ,VSCS(J) , IFULL(J) ,TV1(1,K,J), AIRBGG

p ;: » FRA(1,K) ,TORQ,TQB, VOLP(K,J)) AIRBGG

RO VOLBP(J) = VOLBP(J) + VOLP(K,J) AIRBGG
_‘ DO 26 I=1,3 AIRBGG

N FORCE(I,J) = FORCE(I,J) + FRA(I,K) AIRBGG

e 26 TORA (I,J) = TORA (I,J) + TORQ(I) AIRBGG

L c AIRBGG

1’,:.: c COMPUTE FORCE,TORQUE AND VOLUME OF INTERSECTION AIRBGG

ol c OF AIRBAG WITH CONTACTING SEGMENT ELLIPSOIDS. AIRBGG
® ° AIRBGG

35 KBAG = MNBAG(J) AIRBGG

e

he DO 30 I=1,KBAG AIRBGG

Rl M = MBAG(2,I,J) AIRBGG

By MM = MBAG(3,1,J) AIRBGG
) ’

o5 CALL BGG( AIRBGG

)

@ *  BD(7,JB),SEGLP(1,JB) ,D(1,1,JB) ,BD(4,JB) ,SEGLV(1,JB) ,WMEG(1,JB) ,AIRBGG

oL * BD(7,MM) ,SEGLP (1,M) ,D(1,1,M) ,BD(4,MM) ,SEGLV(1,M) ,WMEG(1,M), AIRBGG !

e * VSCS(J) , IFULL(J) ,TV2(1,1,J) ,FRB(1,1) ,TORQ,TQB(1,1) ,VOL(I)) AIRBGG

" IF (VOL(I).EQ.0.0) GO TO 30 AIRBGG

e VOLB = VOLB + VOL(I) AIRBGG

WY DO 28 K=1,3 AIRBGG

FORCE(K,J) = FORCE(K,J) + FRB(K,I) AIRBGG

Wi
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TORA (K,J) = TORA (K,J) + TORQ(K)
CONTINUE

VOLBP(J) = VOLBP(J) + VOLB
RETURN

END
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s SUBROUTINE AIRBGI AIRBG1
N c REV IV 07/24/86SLIP
S c READS AND PRINTS THE INPUT CARDS THAT DESCRIBE THE PHYSICAL AIRBGI
e c DIMENSIONS AND GAS DYNAMICS OF THE AIRBAG RESTRAINTS AND AIRBGI
s, c PERFORMS INITIALIZATION REQUIRED BY THE AIRBAG ROUTIME. AIRBG1
gy c AIRBG]
;:) IMPLICIT REAL#*8 (A-H,0-2) AIRBGI
. COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, AIRBG1
s * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
%@q COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),U2(3,30) , AIRBG]
K. . SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) AIRBG1
s COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
o * RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), AIRBG1
- * JNT(30) , IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30)  AIRBGI
IR COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF (10,40) ,BAGSF (3,20) , NCFORC
oy * PRJNT (7,30) ,NPANEL (5) ,NPSF ,NBSF , NSSF , NBGSF AIRBGI
Qﬂﬁ COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(5), AIRBGI
e * BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30) , AIRBG1
. JOINT (30) ,CGS (30) ,JS (30) AIRBGI
e REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG, JOINT AIRBG1
a0 LOGICAL*1 CGS,JS AIRBG1
%] COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), AIRBGI
o) . UNITL,UNITM,UNITT,GRAVTY (3) , TWOPI TWOP1
- COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
(. COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120)  AIRBGI
£ REAL  SEGT AIRBG]
Y, COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), AIRBG]
ad * AB(3,5),B(9,4,5) ,2R(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), AIRBGl
W * VBAGG(5) ,VSCS (5) ,SPRK(5) ,CK(5) ,CMASS(5) ,CYMIN(S), AIRBGI
TN * CYMOUT (5) , BAGPV(5) ,PD(5) ,VBAG(5) , VOLBP (5) , AIRBGI
o) ' PCYV(5) ,PCYMIN(5) ,PVBAG(S),TV1(3,4,5) ,TV2(3,10,5), AIRBGI
: . SWITCH(5) ,PYMOUT (5) ,SCALE(5) , PREVT , IFULL(6) AIRBGI
N COMMON/CYDATA/ CYTD(5),CYPA(5) ,CYSP(5) ,CYT0(5),CYVO(5) ,CYCD(5),  AIRBGL
oy * CYK(5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(S),  AIRBGI
i . CYPO(5) ,CYSS(5) ,CYLO (5) ,CYC(5) ,CYRHOO (5) ,CYVMAX(5) ,AIRBG]
s * CYORFC(5) ,CYRHO (5) ,CYT(5) ,CYP(5) ,CYV(5) AIRBG1
Iy COMMON/TEMPVS/ TMP(9) ,TMP1(3) AIRBGI
i DIMENSION YB(3),YP(3),IDYPR(3) AIRBGI
$.g REAL BAG(6) AIRBGI
N DATA BAG/4HBAG],4HBAG2,4HBAG3,4HBAG4,4HBAGS , 4HBAG / AIRBG]
ey DATA IDYPR/3,2,1/ AIRBG)
:§§3 DATA MAXNPL/4/,MAXSEG/30/ CHGIII
® c AIRBGL
o c MAKE ROOM FOR BAG DATA IN SEGMENT ARRAYS BETWEEN VEH AND GRND.  AIRBGI
1 3_:: c AIRBG1
e MSEG = 0 CHGIII
N IF (NVEH.GT.NSEG) MSEG = NVEH - NSEG CHGIII
T L = NSEG + NBAG + MSEG + 1 CHGIII
' K = NSEG + MSEG + 1 CHGIII
150N w(L) = W(K) AIRBG1
::'::.
o
.
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RW(L) = RW(X)
SEG(L) = SEG(K)
ISING(L) = ISING(K)

IF (L-1.GT.NJNT)

IF (L-1.GT.NJNT)

po 19 1I=1,3
SEGLP(I,L) = SEGLP(I,K)
SEGLV(I,L) = SEGLV(I,K)
SEGLA(I,L) = SEGLA(I,K)
WMEG (I,L) = WMEG (I,K)
WMEGD (I,L) = WMEGD(I,K)
PHI (I,L) = PHI (I,K)
RPHI (I,L) = RPHI (I,K)
bo 18 J=1,3

p(1,J,L) = D(1,J,K)
SGTEST(I,J,L) =
SGTEST(I,4,L) =

DO 40 J=1,NBAG

JB = NVEH + J

READ AND PRINT CARDS D.4.A -D.4.F FOR THE JTH AIRBAG.

JNT (L-1)
IPIN(L-1)

= SGTEST(I,J,K)
SGTEST(I,4,K)
NGRND = NSEG + NBAG + MSEG + 1
IF (NGRND.GT.MAXSEG) STOP 75

TR T R T TPy

READ(5,13) (BAGTTL(I,J),I = 1,5),NPANEL(J),

(AB(I,J),I=1,3)

YB, (ZDEP(1,J) ,I=1,3),

W(JB) ,CYTD(J) ,CYPA(J) ,CYSP(J) ,CYTO(J) ,CYVO(J),

cYcD(J) ,CYK(J) ,CYR(J) ,CYAT(J) ,CYPV(J) ,CYCDO(J),

CYAO(J) ,SPRK(J) ,VSCS(J) ,CK(J) ,CMASS (J)

13 FORMAT (5A4,14/(6F12.0))

IF (NPANEL(J) .GT.MAXNPL) STOP 76

IF (MOD(J,2).EQ.1) WRITE(6,15) NPG

IF (MOD(J,2) .EQ.1

15 FORMAT('1’,122X, 'PAGE’ ,15/°'

WRITE(6,14) J, (BAGTTL(I,J)},I
(AB(I,J),I=1,3)
YB, (2DEP(1,J),1=1,3),
W(JB) ,CYTD (J) ,CYPA(J) ,CYSP(J) ,CYTO(J) ,CYVO(J),
cYcp(J),CYK(J) ,CYR(J) ,CYAT (J) ,CYPV(J) ,CYCDO(J),
CYAO(J) ,SPRK(J) ,VSCS(J) ,CK(J) ,CMASS (J)

14 FORMAT('0 AIRBAG NO.',I4,4X,5A4//

29X, 'AIR BAG SEMIAXES’ ,46X,'C.G. OFFSET'/6X,6G20.9//

15X, 'YAW' , 16X, 'PITCH’, 15X, 'ROLL’,30X, 'DEPLOYMENT POINT'

/6X,6G20.9//

15X, 'XBM' , 16X, 'CYTD', 16X, 'CYPA’, 16X, 'CYSP’, 16X, 'CYTO0’, 16X, 'CYVO’

/6X,6G20.9//

14X,'CYCD’,17X, 'CYK’,17X, 'CYR’, 16X, 'CYAT', 16X, 'CYPV', 16X, 'CYCDO’

/6X,6G20.9//

14X,'CYAO’ , 16X, 'SPRK’, 16X, 'VSCS’,17X, 'CK’,17K, 'CMASS'/6X,5G20.9)

OO0, D D70 OA0H0 VAN v
VRO st IO DI DR LXK

NPG=NPG+1

(BD(I,JB),1=4,6),

AIRBAG INPUTS',105X,'CARDS D.4')

(BD(I,JB) ,1=4,6),

4 by e
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CHGIII
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"
:O.'.l
e KP = NPANEL(J) AIRBGI
v DO 25 K=1,KP AIRBG1
;&',' c AIRBGI
B c READ AND PRINT CARDS D.4.G AND D.4.H FOR THE KTH PANEL TO AIRBGI
N Y c CONTACT THE JTH AIRBAG. THESE PANELS ARE APPROXIMATED BY AIRBG)

. c ELLIPSOIDS. THE FIRST PANEL (K=1) IS THE REACTION PANEL THAT AIRBGI
2!{ c INCLUDES THE DEPLOYMENT POINT. AIRBG1
, c AIRBGI
i\ READ(5,11) (B(I,X,J),I=1,3),(BFB(I,X,J),I1=1,3), AIRBG1
.: ) * (ZR(I,K,J),I=1,3),YP AIRBGI
bl 11 FORMAT(6F12.0) AIRBG]
;:.,., WRITE(6,12) K, (B(I,K,J),I=1,3), (BFB(I,K,J),I=1,3), AIRBGI
[y * (ZR(1,K,J),I=1,3),YP AIRBGI]

12 FORMAT('0 PANEL NO.',I14// AIRBG1

s * 24X,'PANEL ELLIPSOID SEMIAXES',43X,'C.G. OFFSET'/6X,6G20.9// AIRBG1
RUHG » 20X,'PANEL LOCATION’,32X,'YAW’',16X,'PITCH',15X, 'ROLL’/6X,6G20.9) AIRBGI
ol c : AIRBG]
" " c CONVERT B FROM ELLIPSOID SEMIAXES TO MATRIX AIRBGI
X c AIRBG1
) Do 21 1=1,3 AIRBGI

3 21 TMP(I) = B(I,X,J) AIRBGI
R : DO 22 I=1,9 AIRBG1
L 22 B(I,X,J) = 0.0 AIRBG!
»N DO 23 1=1,3 AIRBG1
nt 23 B(4%I-3,K,J) = 1.0/TMP(I)#*%2 AIRBGI
f CALL DRCYPR (DRR(1,X,J),YP,IDYPR) AIRBG1
W CALL MAT33 (B(1,K,J),DRR(1,K,J),TMP) AIRBG]
g CALL DOT33 (DRR(1,K,J),TMP,B(1,X,J)) AIRBGI
[ CALL DOT31 (DRR(1,K,J),BFB(1,X,J),TMP) AIRBG1
s DO 24 1=1,3 AIRBG1
S 24 BFB(I,K,J) = TMP(I) + ZR(I,K,J) AIRBG1
D) 25 CONTINUE AIRBG1
Ko c AIRBG1
R c COMPUTE GEOMETRY OF DEPLOYMENT POINT ON FIRST PANEL. AIRBG1
oy c AIRBG]
ads CALL DRCYPR (DBR(1,1,J),YB,IDYPR) AIRBGI
W CALL DOT31 (DRR(1,1,J),2DEP(1,J),DEPLOY(1,J)) AIRBG1
[ po 31 1=1,3 AIRBG1
- DPVCTR(I,J) = -DBR(1,I,J) AIRBG1
s 31 DEPLOY(I,J) = DEPLOY(I,J) + BFB(I,1,J) AIRBGI
e CALL PANEL (DBR(1,1,J),DEPLOY(1,J),JB) AIRBG]
o c AIRBG1
b c INITIALIZATION OF AIRBAG GEOMETRY. AIRBG1
® c AIRBGI
R VBAGG(J) = 4.0/3.0%PI%AB(1,J)#AB(2,J)*AB(3,J) AIRBG1
e PHI(1,JB) = (AB(2,J)#%2+AB(3,J)%%2)/5.0 AIRBG1
o PHI(2,JB) = (AB(3,J)*#2+AB(1,J)%#%2)/5.0 AIRBG]
L PHI(3,JB) = (AB(1,J)#%2+AB(2,J)%%2)/5.0 AIRBGI
Ca's JNT(JB-1) = 0 AIRBGI
IPIN(JB-1) = 0 AIRBGI
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36

35

37

38

39 FORMAT ('O AIRBAG SINPUT'/(1X,9Gl4.6))

SEG(JB) = BAG(J)

IF (NBAG.EQ.l) SEG(JB) = BAG(6)
ISING(JB) = -1

RW(JB) = G/W(JB)

DO 36 1I=1,3

BD(I,JB) 0.0

RPHI(I,JB) = 1.0/PHI(I,JB)
DO 38 K=1,4
SGTEST(I,K,JB) = 0.0

DO 35 1=7,24

BD(I,JB) = 0.0

IFULL(J) = 0

CYMOUT(J) = 0.0

PYMOUT (J) = 0.0

DO 38 1I=1,3

DO 37 K=1,4

TVi(I,.X,J) = 0.0

DO 38 K=1,10

Tv2(I,K,J) = 0.0

AIR CYLINDER INITIALIZATION

CYPO (J)
CYSS(J)
CYLO(J)
CYK1
CYK2
CYK3
CcYC(J)
CYRHOO (J)
CYVMAX (J)
CYORFC (J)

CYSP(J) +CYPA(J)

DSQRT(CYK (J) #CYR(J) *CYTO (J) %@)

CYVO(J) /CYAT(J)
CYK(J)-1.0
0.5%(CYK(J)+1.0)
CYK2u# (-CYK2/CYK1)

[~

CYPO(J)/ (CYR(J) *CYTO(J))

IF (NPRT(22) .NE.O) WRITE(6,39)

(SEGLP(I,JB) ,I=1,3), (SEGLV(I,JB) ,I=1,3), (WMEG(I,JB) ,I=1,3),

.5*CYK1#CYSS (J) #CYCD (J) /CYLO (J) xCYK3

CYVO (J) /CYK(J) #CYPO(J) /CYPA(J)
CYCDO (J) #*CYAO (J) *GxDSQRT (2. 0#CYPA (J) *CYK(J) ) /CYSS (J)

AIRBG]
AIRBG1
AIRBGI
AIRBG1
AIRBG]
AIRBG1
AIRBGI
AIRBG1
AIRBG1
AIRBG1
AIRBG]
AIRBGI
AIRBG]
AIRBG1
AIRBG1
AIRBGI
AIRBG1
AIRBGI
AIRBGI
AIRBG1
AIRBG1
AIRBG1
AIBRBG1
AIRBG1
AIRBG1
AIRBGI
AIRBG1
AIRBG1
AIRBG]
AIRBGI
AIRBG1
AIRBG1
AIRBG]
AIRBG1

VBAGG(J) ,CYPO(J) ,CYSS(J) ,CYC(J) ,CYRHOO (J) ,CYVMAX(J) ,CYORFC (J) AIRBG1
AIRBG1

40 CONTINUE

PREVT = 0.

RETURN
END

0

AIRBGI
AIRBG1
AIRBGI1
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) SUBROUTINE AIRBG3(IRESET) AIRBG3

{ c REV IV 07/23/86TWOPI
s c AIRBG3
Y c THIS SUBROUTINE IS CALLED BY SUBROUTINE UPDATE AT START (IRESET=1)AIRBG3
K5 c AND END (IRESET=2) OF EACH INTEGRATION STEP TO DETERMINE IF EACH AIRBG3
y c AIRBAG HAS BEEN FULLY INFLATED. AIRBG3
k. c AIRBG3
N IMPLICIT REAL*8 (A-H,0-2) AIRBG3
N COMMON/CONTRL/ TIME,NSEG,NJNT ,NPL,NBLT,NBAG,NVEH,NGRND, AIRBG3
e » NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG  PAGE
'Qi COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,02(3,30) ,AIRBG3
- * SEGLP (3,30) ,SEGLV (3,30) ,SEGLA(3,30) ,NSYM(30) AIRBG3
COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG(  30) ,MNBAG(  6), AIRBG3
* MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6) , AIRBG3
- * NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) AIRBG3
o COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF (3,20) , NCFORC
[ * PRJINT(7,30) ,NPANEL (5) ,NPSF ,NBSF ,NSSF , NBGSF AIRBG3
= COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
(- COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), AIRBG3
® * UNITL,UNITM, UNITT,GRAVTY(3) , TWOPI TWOP1I
o~ COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), AIRBG3
- * AB(3,5) ,B(9,4,5) ,ZR(3,4,5) ,BFB(3,4,5) ,DRR(9,4,5), AIRBG3
L. * VBAGG(5) ,VSCS(5) ,SPRK(5) ,CK(5) ,CMASS(5) ,CYMIN(5), AIRBG3
™ * CYMOUT (5) ,BAGPV (5) ,PD(5) ,VBAG(5) ,VOLBP(5) , AIRBG3
e * PCYV(5) ,PCYMIN(5) ,PVBAG(5) ,TV1(3,4,5),TV2(3,10,5), AIRBG3
{ * SWITCH(5) ,PYMOUT (5) ,SCALE (5) , PREVT, IFULL (6) AIRBG3
.. COMMON/CYDATA/ CYTD(5) ,CYPA(S),CYSP(5),CYT0(5),CYVO(5),CYCD(5), AIRBG3
&N * CYK(S5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(5),  AIRBG3
o * CYPO(5) ,CYSS(5) ,CYLO(5) ,CYC(S) ,CYRHOO(5) ,CYVMAX(5) , AIRBG3
X * CYORFC (5) ,CYRHO (5) ,CYT(5) ,CYP(5) ,CYV(5) AIRBG3
< COMMON/TEMPVS/ TMP (9) ,TMP1 (3) AIRBG3
") CALL ELTIME(1,29) AIRBG3 |
P JRESET : IRESET AIRBG3 :
o IF (JRESET.EQ.1) PREVT = TIME AIRBG3
N NBGSF = 0 AIRBG3
e DO 50 J=1,NBAG AIRBG3
- IF (MNBAG(J).EQ.0) GO TO 50 AIRBG3
o JB = NVEH + J AIRBG3
K JFULL = IFULL(J) + 2 AIRBG3
- IF (JFULL.LT.1 .OR. JFULL.GT.3) GO TO 11 AIRBG3
K+ IF (JRESET-1) 13,13,14 BUTLERI
1 11 WRITE(6,12) TIME AIRBG3 !
N, 12 FORMAT ('0 ERROR IN SUBROUTINE AIRBG3 AT TIME =',F10.6) AIRBG3 |
o STOP 32 AIRBG3
et 13 IF (JFULL-2) 41,49,49 BUTLER1
- 14 IF (JFULL-2) 11,21,31 BUTLERI
W c AIRBG3
A c END OF INTEGRATION STEP WHEN IFULL=0. TEST FOR FULL INFLATION.  AIRBG3
' c AIRBG3
4 21 PD(J) = 0.0 AIRBG3
"
o 66
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22

23

24

25

31

32

41

49
50

PCYV(J) = CYV(J)
PCYMIN(J) = CYMIN{J)

PVBAG(J) = VBAG(J)

CALL AIRBGG(J)

VBAG(J) = CYV(J) + VOLBP(J)

IF (SCALE(J).EQ.1.0) GO TO 23

SCALE(J) = (VBAG(J)/VBAGG(J)) *#»THIRD

IF (SCALE(J).LT.1.0) GO TO 24

SCALE(J) = 1.0

GO TO 22

IFULL(J) = -1

CYMOUT(J) = 0.0

PSW1 = (VBAG (J)-VBAGG(J))#*PCYV(J)/PCYMIN(J)
PSW2 = (VBAGG(J)-PVBAG(J))* CYV(J)/ CYMIN(J)
SWITCH(J) = (PSW1+PSW2)/(VBAG(J)-PVBAG(J))

BAGPV(J) = CYPA(J) % (CYMIN(J)*SWITCH(J)) #xCYK(J)

PD(J) = BAGPV(J)/(CYV(J)#*»CYK(J)) - CYPA(J)
b0 25 K=1,3

BD(K,JB) = SCALE(J)®AB(K,J)

IF (SCALE(J) .EQ.0.0) GO TO 25
BD(4%K+12,JB) = BD(K,JB) %2

BD(4%K+ 3,JB) = 1.0/BD(4%K+12,JB)

TMP (K) = DEPLOY(K,J) + BD(1,JB)#DPVCTR(K,J)
CALL PANEL (DBR(1,1,J),TMP,JB)

SET UP BAGSF ARRAY FOR OUTPUT.

BAGSF (1 ,NBGSF+1) = CYP(J)
BAGSF (2 ,NBGSF+1) = CYT(J)
BAGSF (3,NBGSF+1) = PD(J)

CALL DOT31 (D(1,1,JB),BD{(4,JB),TMP)

DO 32 K=1,3

BAGSF (K,NBGSF+3) BD (K,JB)

TMP(K) = TMP(K) + SEGLP(K,JB) - SEGLP(K,NVEH)
CALL MAT31 (D(1,1,NVEH) ,TMP,BAGSF(1,NBGSF+2))
CALL YPRDEG (D(1,1,JB) ,BAGSF(1,NBGSF+4))
NBGSF = NBGSF + 5 + NPANEL(J) + MNBAG(J)

GO TO 50

START OF INTEGRATION STEP WITH IFULL = -1, RESET INTEGRATOR.

IFULL(J) =1

IRESET = -1

PYMOUT (J) = CYMOUT(J)
CONTINUE

CALL ELTIME(2,29)
RETURN

END
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ﬂh:: SUBROUTINE BELTG (ZA,ZB,ZC,BD) BELTG
{ c REV IV 07/23/86TWOPI
N c COMPUTE TANGENT POINTS, UNIT VECTORS FROM TANGENT POINTS TO BELTG
A c ANCHOR POINTS AND LENGTHS OF THE BELT SEGMENTS. BELTG
" c BELTG
, c ARGUMENTS : BELTG
N c BELTG
) c ZA,ZB - ANCHOR POINTS RELATIVE TO ELLIPSOID CENTER. BELTG
b c 2C - FIXED POINT OF BELT ON SEGMENT ELLIPSOID. BELTG
N c BD - SEGMENT ELLIPSOID SEMIAXES AND CENTER. BELTG
N c BELTG
i c RESULTS ARE RETURNED TO CALLING ROUTINE VIA COMMON/TEMPVS/. BELTG
e c BELTG
( - IMPLICIT REAL*8 (A-H,0-2) BELTG
ST DIMENSION ZA(3),ZB(3),2C(3),BD(24) BELTG
AN COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT ,NBAG,NVEH, NGRND, BELTG
NN * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT(36) ,NPG  PAGE
240 COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BELTG
N * UNITL,UNITM,UNITT,GRAVTY (3) ,TWOPI TWOPI
° c NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTG
[+F COMMON/TEMPVS/ APA(3) ,UVA(3) ,DLGA,UAA,APB(3) ,UVB(3) ,DLGB,UBB BELTG
oy * ,TA(3) ,TB(3) ,TC(3) ,UP(3) ,B(3) BELTG
e * ,UC(3) ,AX(3) ,XE(3) ,BX(3) ,ACA(3) ,ACB(3) BELTG
o c BELTG
hfr4 c COMPUTE BELTG
{ c TC: NORMALIZED VECTOR OF BELT PLANE DETERMINED BELTG
S c BY ANCHOR POINTS AND FIXED POINT. BELTG
< c BELTG
2 DO 10 K=1,3 BELTG
[ TA(K) = ZC(K)-ZA(K) BELTG
s 10 TB(K) = 2C(K)-2B(K) BELTG
9 CALL CROSS(TB,TA,TC) BELTG
N ¥ S = DSQRT(TC(1)*%2 + TC(2)#%2 + TC(3) *#2) BELTG
oy TC(1) = TC(1)/S : BELTG
R TC(2) = TC(2)/S BELTG
Fiﬁ TC(3) = TC(3)/S BELTG
Aol c BELTG
L c GET DISTANCE OF BELT PLANE TO CENTER OF ELLIPSIOD. BELTG
e, c BELTG
e BET = TC(1)#ZC(1)+TC(2)*ZC(2)+TC(3) *ZC(3) BELTG
s c BELTG
A c COMPUTE BELTG
s c XE: CENTER OF ELLIPSE DETERMINED BY INTERSECTION BELTG
c OF BELT PLANE AND SEGMENT ELLIPSOID. BELTG
oS c BELTG
ey CALL MAT31 (BD(16),TC,XE) BELTG
- GG = BET/(TC(1)*XE(1)+TC(2)#XE(2)+TC(3)#XE(3)) BELTG
N DLGA = 0.0 BELTG
S0 DLGB = 0.0 BELTG
o DO 15 K=1,3 BELTG
o
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?naf XE(K) = XE(K)*GG BELTG
T UC(K) = 2C(K)-XE(K) BELTG
e APA(K) = UC(K) BELTG
el 15 APB(K) = UC(K) BELTG
Whe YAY = GG*BET BELTG
s YAY1l = 1.0-YAY BELTG
W IF (YAY1.LE.EPS(6)) GO TO 70 BELTG
) c BELTG
%$§ c CALCULATE POSSIBLE TANGENT POINTS FROM BELTG
Eﬁk' c UVA,UVB: VECTORS FROM ELLIPSE CENTER TO MIDPOINT OF BELTG
0 c LINE CONNECTING POSSIBLE TANGENT POINTS. BELTG
ggé c ACA,ACB: VECTORS FROM UVA,UVB TO TANGENT POINTS (POSITIVE). BELTG
e c BELTG
( CALL MAT31 (BD(7),ZA,AX) BELTG
o CALL MAT31 (BD(7),ZB,BX) BELTG
Yol ZZA = AX(1)#ZA(1)+AX(2)#ZA(2)+AX(3) *ZA(3) BELTG
Lo IF( 2ZA.LE.1.0) STOP 88 CHGIII
Yehy ZZB = BX(1)#ZB(1) +BX(2) #ZB(2) +BX(3) *ZB(3) BELTG
8y IF( 2ZB.LE.1.0) STOP 89 CHGIII
o C2A = YAY1/(ZZA-YAY) BELTG
50 C2B = YAY1/(ZZB-YAY) BELTG
N CALL CROSS(TC,AX,ACA) BELTG
oy CALL CROSS(TC,BX,ACB) BELTG
wa TTA = 0.0 BELTG
;f TTB = 0.0 BELTG
. DO 21 1=1,3 BELTG
:3 DO 21 J=1,3 BELTG
o K = 3#J+I+3 BELTG
Lo TTA = TTA + ACA(I)#BD(K)*ACA(J) BELTG
s 21 TTB = TTB + ACB(I)*BD(K)*ACB(J) BELTG
b C3A = DSQRT((1.0 - C2A) *YAY1/TTA) CHGIII
) C3B = DSQRT((1.0 - C2B)*YAY1/TTB) CHGIII
Y o TT = DSQRT(UC(1)%%2 + UC(2)%%2 + UC(3)%x%2) BELTG
b, DO 24 K=1,3 BELTG
ey UVA(K) = C2A%(ZA(K)-XE(K)) BELTG
i UVB(K) = C2B*(2B(K)-XE(K)) BELTG
4 ACA(K) = C3A*ACA(K) BELTG
°q, ACB(K) = C3B*ACB(K) BELTG
W UC(K) = UC(K)/TT BELTG
10 24 B(K) = 0.0 BELTG
< C BELTG
ﬁfg c OBTAIN EQUATION OF ELLIPSE BELTG
» c Bl#X##2 + 2#B2xX»Y + B3wYws2 = 1 BELTG
o v IN UC,UP COORDINATES WHERE UC POINTS TO FIXED POINT. BELTG
o C BELTG
o> CALL CROSS(TC,UC,UP) BELTG
. DO 22 I=1,3 BELTG
O DO 22 J=1,3 BELTG
e K = 3#J+I+3 BELTG
L B(1) = B(1) + UC(I)*BD(K)#*UC(J) BELTG
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B(2) = B(2) + UC(I)#*BD(K)#*UP(J)
22 B(3) = B(3) + UP(I)=BD(K)#*UP(J)
B(1) = B(1)/YAYl
B(2) = B(2)/YAY]
B(3) = B(3)/YAYl
c
c COMPUTE ANGLES FROM FIXED POINT TO POSSIBLE TANGENT POINTS.
c
UCUVA = UC(1)*UVA(1) + UC(2)#UVA(2) + UC(3)%UVA(3)
UCUVB = UC(1)%UVB(1) + UC(2)#UVB(2) + UC(3)»*UVB(3)
UCACA = UC(1)®ACA(1) + UC(2)*ACA(2) + UC(3)*ACA(3)
UCACB = UC(1)*ACB(1) + UC(2)#ACB(2) + UC(3)*ACB(3)
UPUVA = UP(1)*UVA(1) + UP(2)*UVA(2) + UP(3)*UVA(3)
UPUVB = UP(1)#UVB(1) + UP(2)*UVB(2) + UP(3)*UVB(3)
UPACA = UP(1)#ACA(1) + UP(2)#ACA(2) + UP(3)*ACA(3)
UPACB = UP(1)#ACB(1) + UP(2)#*ACB(2) + UP(3)*ACB(3)
TH1 = DATANZ2 (UPUVA-UPACA,UCUVA-UCACA)
TH2 = DATAN2 (UPUVA+UPACA,UCUVA+UCACA)
TH3 = DATAN2(UPUVB-UPACB,UCUVB-UCACB)
TH4 = DATAN2 (UPUVB+UPACB,UCUVB+UCACB)
IF (TH1.LT.0.0) TH1 = TWOPI + THI1
IF (TH2.LT.0.0) TH2 = TWOPI + TH2
IF (TH3.LT.0.0) TH3 = TWOPI + TH3
IF (TH4.LT.0.0) TH4 = TWOPI + TH4
c
c CHOOSE PROPER TANGENT POINTS AND BELT ARC LENGTHS.
C
THMIN = DMINI1 (TH1,TH2,TH3,TH4)
IF (THMIN.EQ.TH1.AND.DMIN1(TH2,TH3,TH4) .NE.TH4) GO TO 61
IF (THMIN.EQ.TH2.AND.DMAX1 (TH1,TH3,TH4) .EQ.TH4) GO TO 61
IF (THMIN.EQ.TH3.AND.DMIN1(TH1,TH2,TH4) .NE.TH2) GO TO 63
IF (THMIN.EQ.TH4.AND.DMAX1 (TH1,TH2,TH3) .EQ.TH2) GO TO 63
GO TO 70
61 THA = THI1
THB = TWOPI-TH4
DO 62 K=1,3
APA(K) = UVA(K)-ACA(K)
62 APB(K) = UVB(K)+ACB(K)
G0 TO 65
63 THA = TWOPI-TH2
THB = TH3
DO 64 K=1,3
APA(K) = UVA(K)+ACA(K)
64 APB(K) = UVB(K)-ACB(X)
65 CONTINUE
EPS1 = EPS(1)
DLGA = DABS(ELONG(B(1),B(2),B(3),EPS1,THA))
DLGB = DABS(ELONG(B(1l),B(2),B(3),EPS1,THB))
c
c CALCULATE BELT LENGTHS AND UNIT VECTORS
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70

80

90

50

60
99

FROM TANGENT POINTS TO ANCHOR
UAA=0.

UBB=0.

DO 80 Kk=1,3

APA(K) = APA(K)+XE(K)

APB (K) = APB(K)+XE(K)

UVA(K) =ZA(X) -APA(K)
UVB(K) =ZB (K) -APB(K)
APA (K) =APA(K) +BD (K+3)
APB (K) =APB(K) +BD (K+3)
UAA=UAA+UVA(K) ##2
UBB=UBB+UVB (K) ##2
CONTINUE

UAA=DSQRT (UAA)
UBB=DSQRT (UBB)

DO 90 K=1,3

UVA(K) =UVA(K) /UAA
UVB(K) =UVB(K) /UBB
CONTINUE

OPTIONAL OUTPUT

IF (NPRT(15).EQ.0) GO TO 99
WRITE(6,50)

FORMAT (1X, 'BELT RESTRAINT’)
WRITE(6,60) APA,UVA,DLGA,UAA
WRITE(6,60) APB,UVB,DLGB,UBB
FORMAT (1X,1P8D15.5)
CONTINUE

RETURN

END

™
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) SUBROUTINE BELTRT(I,II,MM,M,NT) BELTRT
" c REV IV 07/23/86TWOPI j
! c THE ROUTINE CALLS SUBROUTINE BELTG TO COMPUTE THE TANGENT POINTS BELTRT |
o C AND BELT LENGTHS AND APPLIES THE RESTRAINT FORCES TO THE Ul ARRAY BELTRT |
,ﬁ\ c AND BELT TORQUES TO THE U2 ARRAY FOR ELLIPSOID(II) ATTACHED TO BELTRT 1
o c BODY SEGMENT (I) BY BELT (M) ATTACHED TO SEGMENT (MM) . BELTRT

"o c BELTRT |
\ IMPLICIT REAL#*8(A-H,0-2) BELTRT -

A% COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, BELTRT

Al » NS,NQ,NSD,NFLX,NHRNSS , NWINDF , NJNTF , NPRT (36) , NPG PAGE

§h COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,wMEGD (3,30) ,U1(3,30),02(3,30) ,BELTRT

- M SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) BELTRT

e COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8),BD(24,40) EDGE
{ COMMON/TABLES/MXNTI , MXNTB, MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500) DIMENB

g COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

et * PRJINT(7,30) ,NPANEL (5) ,NPSF,NBSF , NSSF , NBGSF BELTRT

I COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BELTRT

het * UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI TWOPI

W COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30), TGMOD4

° * NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF (20,9) TTHKREF !
P c NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTRT

-0 COMMON/TEMPVS/ APA(3) ,UVA(3) ,DLGA,UAA,APB(3) ,UVB(3) ,DLGB,UBB BELTRT

\?: DIMENSION TA(3),TB(3),ZA(3),2B(3),TT(3),TTT(3),TA1(3),TB1(3) TGMOD4

o c BELTRT

Fd CALL ELTIME(1,22) BELTRT
T c BELTRT

S c CONVERT SEGMENT POSITION TO SEGMENT REFERENCE. BELTRT

N c BELTRT

53 MA = MOD (MM,100) JTF984

) MB = MM/100 JTF984

'RE IF (MB.EQ.0) MB=MA JTF984
®) CALL DOT31 (D(1,1,MA),BELT(1,M),TA) BELTRT

Ao CALL DOT31 (D(1,1,MB),BELT(4,M),TB) BELTRT

e DO 10 K=1,3 BELTRT

- TA(K) = SEGLP(K,MA) + TA(K) - SEGLP(X,I) BELTRT

: 10 TB(K) = SEGLP(K,MB) + TB{K) - SEGLP(X,I) BELTRT

"N CALL MAT31 (D(1,1,I),TA,ZA) BELTRT

CALL MAT31 (D(1,1,I),TB,ZB) BELTRT

o DO 13 K=1,3 BELTRT

o ZA(K) = ZA(K) - BD(K+3,II) BELTRT

o 13 ZB(K) = 2ZB(K) - BD(K+3,II) BELTRT

N c BELTRT

0 c COMPUTE NEW BELT LENGTHS AND EXPANSION. BELTRT

) c BELTRT

g‘ CALL BELTG (ZA, ZB, BELT(7,M), BD(1,II)) BELTRT

i TLA = DLGA+UAA BELTRT

Y TLB = DLGB+UBB BELTRT

a? TL = TLA+TLB BELTRT |
. IF (TIME.NE.0.0) GO TO 11 BELTRT

] c BELTRT

o
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553:; c IF TIME=0, COMPUTE INITIAL BELT LENGTHS BELTRT
- c AND STORE RESULTS IN BELT ARRAY. BELTRT
Yy c BELTRT
{::::: IF (BELT(11,M).LT.0.0) BELT(11,M)= -BELT(11,M)-TL BELTRT
;:::.; IF (BELT(11,M).LT.0.0) BELT(11,M)=0.0 BELTRT
':'ﬁ" BELT(12,M) = TLA+TLA/TL*BELT(11,M) BELTRT
NS BELT(13,M) = TLB+TLB/TL*BELT(11,M) BELTRT
) B1213 = BELT(12,M) + BELT(13,M) BELTRT
Wiy BELT(10,M) = B1213 BELTRT
:«;.‘ DO 305 LL=1,3 TGMOD4
Pl TAl(LL) = APA(LL) TGMOD4
) 305 TB1(LL) = APB(LL) TGMODA
RO IF(LPMI(I) .EQ.0) GO TO 306 TGMOD4
¢ CALL DOT31(DPMI(1,1,I),APA,TAl) TGMOD4
e CALL DOT31(DPMI(1,1,I),APB,TB}) TGMOD4
e 306 CONTINUE TGMOD4
;:.,' WRITE (6,14) M, B1213, BELT(12,M), BELT(13,M), UNITL,I,TAl, TBl  TGMOD4
v’,:: 14 FORMAT('0 INITIAL LENGTHS OF BELT NO.',I3,' AND ITS SEGMENTS ARE’,BELTRT
el * 3F12.4,1X,A4/'0 INITIAL TANGENT POINTS IN LOCAL REFERENCE TGMOD4
' *OF SEGMENT ',I12,' ARE:',/,2(3X,3F12.3)) TGMOD4
2% c BELTRT
;§ c CONVERT TANGENT POINTS TO INERTIAL REFERENCE AND STORE. BELTRT
i'-: c BELTRT
40 11 CALL DOT31 (D(1,1,I),APA,TPTS(1,M)) BELTKT
K CALL DOT31 (D(1,1,I),APB,TPTS(4,M)) BELTRT
r DO 12 K=1,3 BELTRT
X TPTS(K ,M) = TPTS(K ,M) + SEGLP(K,I) BELTRT
;-.3' 12 TPTS(K+3,M) = TPTS(K+3,M) + SEGLP(K,I) BELTRT
,k'- SDOT = 0.0 BELTRT
K NCF = NTAB(NT+5) BELTRT
e IF (NCF.NE.0) GO TO 1§ BELTRT
) c BELTRT
R c ZERO BELT FRICTION, COMPUTE STRAIN AND FORCE OF ENTIRE BELT. BELTRT
g c BELTRT
259 B1213 = BELT(12,M)+BELT(13,M) BELTRT
:Zf: S = (TL-B1213)/B1213 BELTRT
e SA = S BELTRT
° SB =S BELTRT
,a;‘:: IF (S.LT.0.0) S = 0.0 BELTRT
e CALL FRCDFL (S,SDOT,NT,1,FA,ELOSS) BELTRT
.é,-" FB = FA BELTRT
:::' GO TO 17 BELTRT
A c BELTRT
® c FULL BELT FRICTION, COMPUTE STRAIN AND FORCE OF EACH PART OF BELT.BELTRT
I c BELTRT
N 15 IF (TL.GT.BELT(10,M)) GO TO 16 BELTRT
R FA = 0.0 BELTRT
G FB = 0.0 BELTRT
1Ay SA = (TL-BELT(10,M))/BELT(10,M) BELTRT
Py SB = SA BELTRT
ey
B
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Y BELT(12,M) = TLA BELTRT
BELT(13,M) = TLB BELTRT
3 GO TO 17 BELTRT
X 16 S = (TLA-BELT(12,M))/BELT(12,M) BELTRT
?' SA =S BELTRT
N IF (S.LT.0.0) S = 0.0 BELTRT
; CALL FRCDFL (S,SDOT,NT,1,FA,ELOSS) BELTRT
. S = (TLB-BELT(13,M))/BELT(13,M) BELTRT
K SB = S BELTRT
" IF (S.LT.0.0) S = 0.0 BELTRT
K CALL FRCDFL (S,SDOT,NT+6,1,FB,ELOSS) BELTRT
) BELT(10,M) = 0.0 BELTRT
i 17 BSF(1,NBSF) = SA BELTRT
i BSF(2,NBSF) = FA BELTRT
s BSF(3,NBSF) = SB BELTRT
K BSF (4 ,NBSF) = FB BELTRT
A IF (FA+FB.LE.0.0) GO TO 31 BELTRT
K c BELTRT .
" c COMPUTE FORCE VECTORS. BELTRT '
rl C BELTRT
3y DO 20 K=1,3 BELTRT
o, UVA (K) = FAsUVA(K) BELTRT
X 20 UVB(K) = FB#UVB(K) BELTRT
R c BELTRT ‘
(x c CONVERT FORCES TO INERTIAL REFERENCE AND ADD TO Ul ARRAY. BELTRT ;
’ c BELTRT '
N CALL DOT31(D(1,1,I),UVA,TT ) BELTRT X
¥ CALL DOT31(D(1,1,I),0VB,TTT) BELTRT g
o DO 30 K=1,3 BELTRT ;
gb Ul(K,MA) = U1(K,MA) - TT(K) JTF984
) Ul(K,MB) = Ul(K,MB) - TTT(K) JTF984
- 30 UL(K,I) = UL(K,I)+TTT(K) + TT(K) JTF984 -
c BELTRT :
1 c CONVERT TORQUES TO LOCAL REFERENCE AND ADD TO U2 ARRAY. BELTRT '
Y c BELTRT g
CALL MAT31(D(1,1,MA),TT,ZA) JTF984 ]
» CALL MAT31(D(1,1,MB),TTT,ZB) JTF984 ‘
CALL CROSS (BELT(1,M),ZA,TA) JTF984 5
5 CALL CROSS (BELT(4,M),2B,TB) JTF984 :
" CALL CROSS (APA,UVA,TT) BELTRT )
% CALL CROSS (APB,UVB,TTT) BELTRT )
K. DO 40 K=1,3 BELTRT o
Y U2(K,MA) = U2(K,MA) - TA(K) JTF984 ‘
q U2(K,MB) = U2(K,MB) - TB(K) JTF984
& 40 U2(K,I) = U2(K,I)+(TT(X)+TTT(K)) BELTRT \
N 31 CONTINUE BELTRT '
X CALL ELTIME(2,22) BELTRT N
p RETURN BELTRT '
! END BELTRT ,
q
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SUBROUTINE BGG(A,ZA,DA,BFA,VA,WA, BGG

* B,ZB,DB,BFB,VB,WB, BGG

* vscs, IFULL,TV,FRA, TORQ, TQB, VOL) BGG
REV IV 07/23/86TWOP1

COMPUTES THE VOLUME OF INTERSECTION OF AN ELLIPSOIDAL AIRBAG BGG

WITH AN ELLIPSOIDAL BODY SEGMENT OR REACTION PANEL. BGG

ALSO COMPUTES THE FORCE PER UNIT PRESSURE AND TORQUE PER UNIT BGG

PRESSURE ON BOTH THE BAG AND THE INTERSECTING OBJECT. BGG

BGG

ARGUMENTS : BGG

AIRBAG INPUTS : A(3,3) - ELLIPSOID MATRIX BAG

2A(3) - C.G. BGaG

DA(3,3)- DIRECTION COSINE MATRIX BGG

BFA(3) - OFFSET BGG

VA(3) - CG VELOCITY(INERTIAL REF.) BGG

WA(3) - ANGULAR VELOCITY (LOCAL REF.) BGG

BGG

CONTACT SURFACE B(3,3) - ELLIPSOID MATRIX BGG

ZB(3) - ¢C.qa. BGG

DB(3,3)- DIRECTION COSINE MATRIX BGG

BFB(3) - OFFSET BGG

VB(3) CG VELOCITY (INERTIAL REF.) BGG

WB(3) ANGULAR VELOCITY (LOCAL REF.) BGG

VSsCs COEFFICIENT OF SLIDING FRICTION BGaG

IFULL IF ZERO, COMPUTE VOL ONLY. BGG

TV(3) MEMORY FOR SUBROUTINES INTERS & EDEPTH. BGG

BGG

: FRA(3) - FORCE ON BAG BGG

TORQ(3) - TORQUE ON BAG BGG

TOB(3) - TORQUE ON CONTACT SURFACE BGG

VOL VOLUME OF INTERSECTION BGG

IMPLICIT REAL%8 (A-H,0-2) BGG

DIMENSION A(3,3),2A(3),DA(3,3) ,BFA(3),VA(3) ,WA(3),B(3,3),ZB(3), BGG

* DB(3,3) ,BFB(3) ,VB(3) ,wWB(3) ,FRA(3) ,TORQ(3) ,TQB(3) ,TV(3) BGG

COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BGaG
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

COMMON/TEMPVS/ DUMMY (200) ,DAB(3,3) ,BA(3,4) ,TEMP(3,3),Y(3) ,CPA(3), BGG

* CPB(3) ,PLANE(4,3) ,FORCE(3) ,CBB(3) ,VLM(3) ,FRB(3), BGG

* YFA(3) ,YFB(3) ,ZBB(3) ,T1(3) ,T2(3),T3(3) ,T4(3),T5(3),T6(3) BGG

NOTE: DUMMY IS USED BY SUBROUTINES AIRBAG AND AIRBGG. BGa

BGG

INITIALIZATIOR BGG

BGaG

S3TEST = 10.0 BGG

VOL=0. BGG

DO 5 I1=1,3 BGG
FRA(I) 0 BGG
TORQ(I) 0 BGG
0
(

c
c
c
c
H
c
c
c
c
c
c
c
c
c
C
c
c
c
c
c
c
c
c
c
C
C
c
C

XA

LY, .’,4_

TQB (I) BGa
BA(I,4)=-BFA(I) BGG
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e DO 5 J=1,3 BGG
. BA(I,4)=BA(I,4)+DA(I,J)*(2B(J)-2A(J)) BGG
.‘-::.s. DAB(I,J)=0. BGG
e DO 5 K=1,3 BGG
¢ R 5 DAB(I,J)=DAB(I,J)+DA(I,K)#*DB(J,K) BGG
st c BGG
Pl c COMPUTE DISTANCE BETWEEN ELLIPSOID CENTERS AND BGG
'r,z. c CONVERT ELLIPSOID MATRIX OF OBJECT TO AIRBAG REFERENCE. BGG
:’.’.l C BGG
‘:: DO 10 I=1,3 BGG
e DO 10 J=1,3 BGG
e TEMP(I,J) = 0.0 BGG
e BA(I,4)=BA(I,4)+DAB(I,J)*BFB(J) BGG
. DO 10 K=1,3 BGG
< 10 TEMP(I,J) = TEMP(I,J) + B(I,K)*DAB(J,K) BGG
e CALL MAT33(DAB,TEMP,BA) BGG
ey c BGG
m 3 c CHECK FOR INTERSECTION AND DETERMINE POINTS OF MAXIMUM PENETRATIONBGG
sy Cc BGG
L T = 1.0 BGG
s CALL INTERS (A,BA,BA(1,4),TB,Y,TV(1),T1) BGG
e IF (TB.GT.1.0) RETURN BGG
P CALL EDEPTH (A,BA,BA(1,4),TB,Y,CPA,CPB,TV(2),TV(3)) BGG
s c BGG
A c SET UP ORTHOGONAL SYSTEM USING VECTOR BETWEEN POINTS BGG
| c OF MAXIMUM PENETRATION AS ONE AXIS. BGG
oY c BGG
o P=0 BGG
‘ ) -
3; DO 20 I=1,3 BGG
o PLANE(I,3) = CPA(I)-CPB(I) BGG
;) 20 P = PLANE(I,3)#%2+P BGG
i IF (P.LT.EPS(6)) GO TO 99 BGG
W) PP = DSQRT(P) BGG
¥ DO 25 I=1,3 BGG
! ; 25 TEMP(I,1) = PLANE(I,3)/PP BGG
% CALL ORTHO (PLANE,TEMP,4) BGG
c BGG
., c DEFINE PLANES AT MAXIMUM PENETRATION POINTS. . BGG
St c BGG
)
:0". DO 40 1I=1,3 BGG
o PLANE(4,1) = 0.0 BGG
J DO 40 J=1,3 BGG
. 40 PLANE(4,I) = PLANE(4,I)+PLANE(J,I)sCPB(J) BGG
s DO 45 K=1,3 BGG
Y 45 CBB(K) =CPB(K)-BA(K,4) BGG
ey C BGG
s c ESTIMATES OF VOLUME AND AREA BASED ON RADII OF CURVATURE BGG
[~ c AND PENETRATION. BGG
. c BGG
o IP=2 BGG
f':n
"
A
) A 76
i
°
hd
1,
4 a0
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) AREA=PI BGG

. DO 70 L=1,2 BGG
e RA=RCRT (A, PLANE,CPA, L) BGG
i RB=RCRT (BA, PLANE,CBB, L) BGG
o IF (PP.GT.RA) RA=PP BGG
—w‘ R= (RA-BB) #.5 BGG
-y RC=(RA+RB) *.5 BGG
Q. VP=PP/ (RA+RB) BGG
au VD=VP BGG
e ALP=RC*DSQRT (VP* (2.-VP)) BGG
Y IF(R.GE.0.)GO TO 60 BGG
i AB=RA+RB-PP BGG
e BET= (RA%#2-RB##2+AB##2) # .5/AB BGG
{,,. : ALP=DSQRT (RA%#2-BET##2) BGG
ey R=0. BGG
e VD=1.-BET/RA BGG
Y VP= (PP+BET-RA) /RB BGG
sy 60 VLM(L)=RB#*(RB¥VP) #%2% (1.-VP/3.) +RA% (RA%VD) ##2#(1.-VD/3.) BGG
1] IF(R.GT.0.) VLM(L) =VLM(L) -ALP*R#B# (PI-2. % (DASIN(1.-VP) + BGG
% (1.-VP)#ALP/EC)) BGG
g:;i VLM(L) =VLM(L) #PI BGG
89 AREA=AREAALP BGG
kO 70 IP=1 BGG
;.E,‘g VOL=(VLM(1) +VLM(2)) %.5 BGG
o IF (IFULL.EQ.0) GO TO 99 BGG
yw c BGG
s c SET UP FORCE VECTOR ALONG LINE OF MAXIMUM PENETRATION. BGG
.K c BGG
-y ' CALL DOT31(DAB,CBB,ZBB) BGG
R DO 76 K=1,3 BGG
3] YFA(K) =CPB (K) +BFA(K) BGG
= YFB (K) =ZBB (K) +BFB (K) BGG
o FORCE(K) = -AREA#PLANE(K,3) BGG
Q0 76 T1(K) = VA(K)-VB(K) BGG
DAY, v BGG
4“\ c COMPUTE ANGULAR VELOCITY COMPONENTS,RELATIVE VELOCITY, COMPONENTS BGG
Pl c OF RELATIVE VELOCITY ALONG MAX PENETRATION LINE AND MAGNITUDE OF BGG
e C FORCE. BGG
o c BGG
i CALL MAT31(DA,T1,T2) BGG
oy CALL CROSS (WA,YFA,TI) BGG
X CALL CROSS (WB,YFB,T3) BGG
o CALL MAT31(DAB,T3,T4) BGG
o FM = 0.0 BGG
A SUM = 0.0 BGG
"y DO 77 K=1,3 BGG
o T5(K) = T2(K)+T1(K)-T4(K) BGG
_ SUM = SUM+T5(K) *PLANE(K,3) BGG
A 77 FM = FM+FORCE (K) %2 BGG
3
&
e 77
e
°
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COMPUTE COMPONENTS OF RELATIVE VELOCITY IN TANGENT PLAXNE,
FRICTION FORCE AND TOTAL FORCE VECTOR.

83 = 0.0
DO 78 K=1,3

T6(K) = TS5(K)-SUM*PLANE(X,3)

83 = S3+T6(K)#x2

SQ3 = DSQRT(S3)

IF (SQ3.LT.S3TEST) SQ3=S3TEST/(2.0-SQ3/S3TEST)
FF = VSCS*DSQRT (FM) /SQ3

DO 79 K=1,3

FORCE(K) = FORCE(K) -FF#T6(K)

COMPUTE FRB:
TORQ:
TQB:
FRA:

FORCE ON REACTION SURFACE IN ITS LOCAL REFERENCE.
TORQUE ON AIRBAG IN AIRBAG REFERENCE.

TORQUE ON REACTION SURFACE IN ITS LOCAL REFERENCE.

FORCE ON AIRBAG IN INERTIAL REFERENCE.

CALL DOT31(DAB,FORCE,FRB)
CALL CROSS(YFA,FORCE,TORQ)
CALL CROSS(FRB,YFB,TQB)
CALL DOT31(DA,FORCE,FRA)

RETURN
END
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SUBROUTINE BINPUT BINPUT

c REV IV 07/24/86SLIP
c READS THE INPUT CARDS THAT CONTAINS THE PHYSICAL DIMENSIONS AND  BINPUT
c CHARACTERISTICS OF THE CRASH VICTIM'S BODY SEGMENTS AND JOINTS. BINPUT
c BINPUT
IMPLICIT REAL#8(A-H,0-2) BINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, BINPUT
* NS ,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF , NPRT (36) ,NPG PAGE
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
* RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), BINPUT
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30) BINPUT
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(S5), BINPUT
* BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), BINPUT
* JOINT (30) ,CGS (30) ,JS(30) BINPUT
REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT BINPUT
LOG"CAL#*1 CGS,JS BINPUT
COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120) BINPUT
REAL SEGT BINPUT
COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24),V4(3,8) ,NFLEX(3,8) BINPUT
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30),ANGD(3,30), JDRIFT
* FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BINPUT
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XsSG(3,20,3) ,DPMI(3,3,30),LPMI (30), ATBIII
* NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF
LOGICAL*1 EULER,SLIP SLIP
COMMON/TEMPVS/ YPR1(3,30),YPR2(3,30),YPR3(3,30) ,YPRPMI (3,30), BINPUT
T1(6) ,TMP1(3,3) ,TMP2(3,3) ,KNT(30) ,IDYPR(6,30), SLIP
EULER(30) SLIP
DATA MXNSEG/30/,MXNJNT/30/,MNFLX/8/ MISC
CALL ELTIME(1l, 2) BINPUT
IDYPRT = 0 TGMODS
C BINPUT
c INPUT CARD B.1 BINPUT
c BINPUT
READ (5,11) NSEG,NJNT,BDYTTL BINPUT
11 FORMAT (216,8X,5A4) BINPUT
IF (NSEG.GT.MXNSEG) STOP 77 MISC
IF (NJNT.GT.MXNJNT)} STOP 78 MISC
c BINPUT
c INPUT CARDS B.2.1 FOR EACH SEGMENT. BINPUT
c BINPUT
DO 12 I=1,NSEG BINPUT
READ (5,13) SEG(I),CaGs(I),w(I),(PHI(J,I),J=1,3), BINPUT
* (BD(J,I),J=1,6) ,LPMI(I) BINPUT
13 FORMAT (A4,1X,Al1,10F6.0,14) BINPUT
po 81 J=1,3 BINPUT
IDYPR(J ,I} = 4-J BINPUT
81 YPRPMI(J,I) = 0.0 BINPUT
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S IF (LPMI(I).EQ.0) GO TO 12 BINPUT
. READ (5,82) (YPRPMI(J,kI),J=1,3) BINPUT
o 82 FORMAT (12X,3F6.0) BINPUT
: j‘q 12 CALL DRCYPR (DPMI(1,1,I),YPRPMI(1,I),IDYPR(1,I)) BINPUT
s C BINPUT
ol c INPUT CARDS B.3.J FOR EACH JOINT. BINPUT
" c BINPUT
e NFLX = 0 BINPUT
5 IF (NJNT.EQ.0) GO TO 27 BINPUT
R SLIP = .FALSE. SLIP
o DO 14 J=1,NJNT BINPUT
o READ (5,15) JOINT(J),JS(J),JNT(J),IPIN(J), (SR(I,2%J-1),1=1,3), BINPUT
( | * (SR(1,2%J),I=1,3) ,IEULER(J) ,CONST(1,J) ,CONST(2,J), SLIP
. * (YPR1(1,J),1=1,3), (YPR2(I,J),I=1,3), SLIP
' ‘;:; * (YPR3(1,J),1=1,3), (IDYPR(I,J),I=1,6) BINPUT
o ID1 = IDYPR(1,J) BINPUT
*,. ID4 = IDYPR(4,J) BINPUT
:gﬁ EULER(J) = .FALSE. SLIP
ry IF (IPIN(J).EQ.4) EULER(J) = .TRUE. SLIP
IF (IEULER(J).EQ.O0.AND.IPIN(J) .LE.-4) EULER(J) = .TRUE. SLIP
1N IF (.NOT.EULER(J).AND.IABS(IPIN(J)).GE.5) SLIP = .TRUE. SLIP
§- IF(ID1.NE.0.OR.ID4.NE.0) IDYPRT = 1| TGMODS
; -*3 DO 479 1I=1,6 TGMODS5
$< 479 IF(IABS(IDYPR(II,J)).GT.3) STOP 101 TGMODS
p p0 14 1=1,3 BINPUT
e IF (ID1.EQ.0) IDYPR(I ,J) = 4-I BINPUT
;.-::. 14 IF (ID4.EQ.0) IDYPR(I+3,J) = 4-1 BINPUT
A 15 FORMAT (A4,1X,Al1,214,6F6.0,14,2F6.0/14X,9F6.0,612) SLIP
i c BINPCUT
3:' c COMPUTE NFLX AND NFLEX ARRAY FROM NEGATIVE VALUES OF JNT(J). BINPUT
*3) c NFLX WILL BE NUMBER OF CONSTRAINT TORQUES FOR FLEXIBLE SEGMENTS. BINPUT
— c NFLEX(1, ) REFERENCE SEGMENT (LOWEST NUMBERED SEGMENT OF CHAIN)  BINPUT
e c NFLEX(2, ) INTERIOR SEGMENT NUMBERS BINPUT
x” c NFLEX(3, ) TERMINATING SEGMENT (HIGHEST NUMBERED SEGMENT IN CHAIN)BINPUT
20 c VALUES OF NFLEX NEED NOT BE SEQUENTIAL BUT MUST BE ORDERED. BINPUT
vy c FLEXIBLE SEGMENT MUST BE SIMPLE CHAIN, I.E., BRANCHING SEGMENTS BINPUT
.‘d c CANNOT BE ATTACHED TO INTERIOR SEGMENTS BUT MAY BE ATTACHED TO  BINPUT
LG c REFERENCE OR TERMINATING SEGMENTS. BINPUT
pra c BINPUT
s DO 16 J=1,NJNT BINPUT
s 16 KNT(J) = JNT(J) BINPUT
Ny DO 22 J=1,NJNT BINPUT
re IF (KNT(J).GE.0) GO TO 22 BINPUT
- NFA = NFLX+1 BINPUT
IT = J+1 BINPUT
- IF (IT.GT.NJNT) GO TO 18 BINPUT
v JP1 = J+l BINPUT
i DO 17 L=JP1,NJNT BINPUT
IF (IABS(KNT(L)).NE.IT) GO TO 17 BINPUT
o KL = KNT(L) BINPUT
b
1SN
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K KNT(L) = 0 BINPUT
{ IF (KL.GT.0) GO T0 18 BINPUT
X NFLX = NFLX+1 BINPUT
- NFLEX(1,NFLX) = IARS(KNT(J)) BINPUT
n NFLEX(2 ,NFLX) = IT BINPUT
e IT = L+l BINPUT
o 17 CONTINUE BINPUT
v 18 IF (NFLX.GE.NFA) GO TO 20 BINPUT
WRITE (6,19) BINPUT
o 19 FORMAT(’OERROR IN DEFINING FLEXIBLE SEGMENTS, ONLY ONE NEGATIVE JNBINPUT
X «T IN STRING. PROGRAM TERMINATED.') BINPUT
o STOP 3 BINPUT
s 20 DO 21 K=NFA,NFLX BINPUT
{ 21 NFLEX(3,K) = IT BINPUT
= 22 CONTINUE BINPUT
29 C BINPUT
. c INPUT CARDS B.4.J FOR EACH JOINT. BINPUT
Ze C BINPUT
3 DO 23 J=1,NJNT BINPUT
READ (5,24) (SPRING(I,3#J-2),I=1,5),(SPRING(I,3*J-1),I=1,5) BINPUT
e 23 IF (EULER(J)) READ(S,24) (SPRING(I,3%J),I=1,5), (ANG(I,J), I=1,3) SLIP
L 24 FORMAT(2(4F6.0,F12.0)) BINPUT
L. C BINPUT
o c INPUT CARDS B.5.J FOR EACH JOINT. BINPUT
o c BINPUT
{ DO 25 J=1,NJNT BINPUT
K READ (5,26) (VISC(I,3%J-2),I=1,7) BINPUT
e IF (.NOT.EULER(J)) GO TO 25 SLIP
v READ (5,26) (VISC(I,3#J-1),I=1,7) BINPUT
‘oY READ (5,26) (VISC(I,3*J ),I=1,7) BINPUT
b 25 CONTINUE BINPUT
) 26 FORMAT (5F6.0,18X,2F6.0) BINPUT
N c BINPUT
- c INPUT CARDS B.6.1 FOR EACH SEGMENT. BINPUT
2 c BINPUT
. 27 DO 28 I=1,NSEG BINPUT
‘- 29 READ (5,29) ((S@TEST(J,K,I),J=1,3),K=1,4) BINPUT
o 29 FORMAT (12F6.0) BINPUT
\ c BINPUT
Ay c PRINT CARD B.1 BINPUT
» c BINPUT
{} WRITE (6,30) BDYTTL,NSEG,NJNT,NPG,UNITM,UNITT,UNITL,UNITL, PAGE
ah * UNITL,UNITM PAGE
[ NPG=NPG+1 PAGE
- 30 FORMAT('1 CRASH VICTIM' ,5X,5A4,15,' SEGMENTS',I5,' JOINTS',58X, PAGE
b~ *  'PAGE',I15/120X,’CARD B.1'/25X,'PRINCIPAL MOMENTS OF INERTIA', PAGE
= * 14X, ' SEGMENT CONTACT ELLIPSOID’,28X,’'CARDS B.2'/ BINPUT
-t * 3X,'SEGMENT',6X, 'WEIGHT' ,7X,’' (' ,Ad4,’'-',A4,'##2-" A4,')', BIKPUT
o » 11X, "SEMIAXES (’,A4,')’,12X,'CENTER (’,A4,’)’, BINPUT
o * 11X, 'PRINCIPAL AXES (DEG)'/ BINPUT
o
(o 81
b
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7.! i :I
AN * ' 1 SYMPLOT (',Ad4,')',7X,'X’,8X,'Y’,8X,'2 ’, BINPUT
! * 2(9X,'X',7X,'Y’,7X,'2"') 8K, 'YAW' ,5X, 'PITCH’ ,5X, 'ROLL'/) BINPUT
g c BINPUT
X c PRINT CARDS B.2.I FOR EACH SEGMENT. BINPUT
g c BINPUT
1 DO 31 1=1,NSEG BINPUT
! 31 WRITE (6,32) I,SEG(I),CGS(I),W(I),(PHI(J,I),J=1,3), BINPUT
D) * (BD(J,I),J=1,6), (YPRPMI(J,I),J=1,3) BINPUT
! 32 FORMAT(I3,1X,A4,2X,A1,F11.3,2X,3F9.4,2(2X,3F8.3),1X,3F9.2) BINPUT
N IF (NJNT.EQ.0) GO TO 50 BUTLERI
(o c BINPUT
prss c PRINT CARDS B.3.J FOR EACH JOINT. BINPUT
~ 2 c BINPUT
IF (IDYPRT.EQ.0) WRITE(6,33) UNITL,UNITL TGMODS
et IF (IDYPRT.EQ.1) WRITE(6,733) UNITL,UNITL TGMODS
07 33 FORMAT(///120X,'CARDS B.3'/ BINPUT
s * 3X,'JOINT’, 15X, 'LOCATION(’,A4,’') - SEG(JNT)’, BINPUT
A * 3X, 'LOCATION(',A4,') - SEG(J+1)’, BINPUT
‘S * 2X, 'PRIN. AXIS(DE®) - SEG(JNT)', BINPUT
° * 2X, 'PRIN. AXIS(DEG) - SEG(J+1)'/ BINPUT
W *« ' J SYM PLOT JNT PIN’, 2(6X,'X’,8X,'Y',8X%,'Z',3X), BINPUT
) * 2{5X, 'YAW' ,5X, 'PITCH' ,5X, 'ROLL’,1X) /) BINPUT
o 733 FORMAT(///120X,’'CARDS B.3'/ TGMOD5
L * 3X,'JOINT',15K, 'LOCATION(’',A4,') - SEG(JNT)', TGMODS
o * 3X, 'LOCATION(’ ,A4,') - SEG(J+1)', TGMODS
Kk ( * 2X, 'PRIN. AKIS(DEG@) - SEG(JNT)', TGMODS5
o * 2X, 'PRIN. AXIS(DEG) - SEG(J+1)'/ TGMOD5
o * ' J SYM PLOT JNT PIN', 2(6X,’'X’,8X,'Y’,8X,'2',3X), TGMODS
o * 'ID1 YAW ID2 PITCH ID3 ROLL ', TGMODS
N * 'ID4 YAW IDS PITCH ID6 ROLL ',/) TGMODS
A DO 34 J=1,NJNT BINPUT
) IF (IDYPRT.EQ.0) TGMOD5
o *WRITE (6,35) J,JOINT(J),JS(J),INT(J),IPIN(J), (SR(I,2%J-1),1=1,3), TGMODS
- * (SR(I,2#J),1=1,3),(YPRI(I,J),I=1,3),(YPR2(I,J),I=1,3) BINPUT
iy IF (IDYPRT.EQ. 1) TGMODS
% *WRITE(6,735) J,JOINT(J),JS(J) ,JNT(J),IPIN(J), (SR(I,2%J-1),I=1,3), TGMOD5
e * (SR(I,2%J),1=1,3),(IDYPR(I,J),YPRI(I,J),kI=1,3), TGMODS
® * (IDYPR(I+3,J) ,YPR2(I,J),I=1,3) TGMODS
iy IF (.NOT.EULER(J)) GO TO 34 SLIP
oo IEULER(J) = 8 BINPUT
- IF (IPIN(J).EQ.4) GO TO 34 BINPUT
o IEULER(J) = 11 + IPIN(J) BINPUT
(ol IPIN(J) = -4 BINPUT
([ 34 CONTINUE BINPUT
0 35 FORMAT(13,1X,A4,2X,A1,2X,213,2(1X,3F9.3),2(1X,3F9.2) ) BINPUT
| Qg 735 FORMAT(I3,1X,A4,2K,Al,2X,213,2(1X,3F9.3),2(1X,3(1X,I1,F7.2))) TGMOD5
AN IF (.NOT.SLIP) GO TO 89 SLIP
N WRITE (6,83) UNITM,UNITM SLIP
Moy 83 FORMAT(//' UNLOCK CONDITIONS FOR SLIP JOINTS'/ SLIP
L * ' JOINT  TENSION  COMPRESSION'/ SLIP
o
-
e, 82
Do =",
J s:':'
o
R
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* 14X, (' ,24,")’ ,7K," (" ,A4,")"/)
DO 85 J = 1,NJNT
IF (EULER(J)) GO TO 85
IF (IABS(IPIN(J)).LT.5) GO TO 85
WRITE (6,84) J,CONST(1,J),CONST(2,J)
84 FORMAT(1X,16,4X,F10.3,3X,F10.3)
85 CONTINUE

SET UP HT MATRIX FROM YPR1 & YPR2 INPUT.
HA IS 3RD COLUMN & HB IS 2ND COLUMN OF HT.
FOR A SLIP JOINT(IPIN=7) ,HB IS 3RD COLUMN OF HT.

- NeNsNeNeoNe

9 IF (NPRT(23).NE.O0) WRITE (6,36) NPG
IF (NPRT(23).NE.0) NPG=NPG+1
36 FORMAT('1 HT ARRAY AS COMPUTED FROM YPRl1 & YPR2 INPUT.’,77X,
* 'PAGE’ ,15)
DO 38 J=1,KJNT
SR(4,2%J-1) = 0.0
SR(4,2%J ) = 0.0
CALL DRCYPR (TMP1,YPR1(1,J),IDYPR(1,J))
CALL DRCYPR (TMP2,YPR2(1,J),IDYPR(4,J))

Do 37 I=1,3

ANGD(1.,J) = 0.0

HA(I,2#J-1) = 0.0

HA(I,2*J ) = 0.0

K=2

IF (IABS(IPIN(J)).EQ.7) K = 3

HB(I,2%J-1) = TMP1(K,I)

HB(I,2%J ) = TMP2(K,I)

DO 77 K=1,3

HT(I ,K,2%J-1) = TMP1(K,I)
77 HT(I,K,2#J ) = TMP2(X,I)

IF (.NOT.EULER(J)) GO TO 37
CONST(I,J} = YPR3(I,J)*RADIAN
ANG(I,J) = ANG({,J)*RADIAN - CONST(I,J)
37 CONTINUE
38 IF (NPRT(23).NE.0) WRITE (6,39) J,JOINT(J),
* ((HT(I,K,2#J-1) ,K=1,3), (HT(I,K,2%J) ,K=1,3),1=1,3)
39 FORMAT('0’,I4,2X,A4,3X,3F12.6,3X,3F12.6/(14X,3F12.6,3X,3F12.6))

c
c PRINT CARDS B.4.J FOR EACH JOINT.
c
WRITE (6,41) NPG,UNITL,UNITM,UNITL,UNITM
NPG=NPG+1
41 FORMAT('1 JOINT TORQUE CHARACTERISTICS',93X,
* "PAGE’ ,15/120X, 'CARDS B.4'/

#23X, 'FLEXURAL SPRING CHARACTERISTICS',28X,’'TORSIONAL SPRING' ,
%' CHARACTERISTICS'//

#15X,'SPRING COEF. (’,2A4,'/DEG#»J)’,6X, 'ENERGY JOINT’,

* 7X,'SPRING COEF. (’,2A4,'/DEG##J)’',6X,’ 'ENERGY JOINT'/ ’
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*OINT ' ,2(8X,’LINEAR QUADRATIC CUBIC DISSIPATION STOP ')BINPUT

*/8X,2(8X,’' (J=1)",7X,"' (J=2)"',7X, "' (J=3) ' ,7X, 'COEF. (DEG) ') /) BINPUT
DO 42 J=1,NJNT BINPUT
Jl = 3%J-2 BINPUT
J2 = 3xJ-1 BINPUT
J3 = 3nJ BINPUT
WRITE (6,43) J,JOINT(J),((SPRING(I,JJ),I=1,5),Jd=J1,d2) BINPUT
42 IF (EULER(J)) WRITE (6,44) (SPRING(I,J3),I=1,5) SLIP
43 FORMAT(13,1X,A4,2(3X,3F12.3,2F10.3)) BINPUT ’
44 FORMAT(11X,3F12.3,2F10.3) BINPUT
BINPUT
PRINT CARDS B.5.J FOR EACH JOINT. BINPUT
BINPUT
WRITE (6,46) (UNITL,UNITM,UNITT,I=1,2),(UNITL,UNITM,I=1,2),UNITT BINPUT
46 FORMAT(///120X,’CARDS B.5'/ BINPUT

#38X, 'JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS'// BINKPUT
*14X,'VISCOUS’ ,9X, 'COULOMB’ ,7X, 'FULL FRICTION’,5X, 'MAX TORQUE FOR’,BINPUT
#4X,'MIN TORQUE FOR’,4X,'MIN. ANG. VELOCITY',6X,'IMPULSE'/ BINPUT
%2X, 'JOINT’ ,5X, 'COEFFICIENT’ ,4X, 'FRICTION COEF. ANGULAR VELOCITY', BINPUT
#4X,'A LOCKED JOINT',4X, ' 'UNLOCKED JOINT',4X,'FOR UNLOCKED JOINT', BINPUT

%4X, 'RESTITUTION'/ BINPUT
%8X,’(’,3A4,'/DEG) (',2A4,’)’',6X,’'(DEG/’',A4,')’',10X,'(',2A4,')’, BINPUT
%8X,'(’,244,’)",10X,’ (RAD/’ ,A4,’) ' ,8X, 'COEFFICIENT'/ ) BINPUT
DO 47 J=1,NJNT BINPUT
Jl = 3#J-2 BINPUT
J2 = 3xJ-1 BINPUT
J3 = 3%J BINPUT
WRITE (6,48) J,JOINT(J),(VISC(I,Jd1),1=1,7) BINPUT
47 IF (EULER(J)) WRITE (6,49) ((VIsC(I,bJdJ),I=1,7),JJ=J2,J3) SLIP
48 FORMAT(I3,1X,A4,F13.3,2F15.2,F22.2,F18.2,F20.2,F17.3) BINPUT
49 FORMAT( 8X,F13.3,2F15.2,F22.2,F18.2,F20.2,F17.3) BINPUT
BINPUT
PRINT CARDS B.6.I FOR EACH SEGMENT. BINPUT
BINPUT
50 WRITE (6,51) NPG, (UNITT,UNITL,UNITT,I=1,2) PAGE
NPG=NPG+! PAGE
51 FORMAT('1’,122X,'PAGE’,I5/20X, PAGE
] 'SEGMENT INTEGRATION CONVERGENCE TEST INPUT',58X,’'CARDS B.6'//PAGE
* 17X, ' ANGULAR VELOCITIES', 11X,'LINEAR VELOCITIES’, BINPUT
* IOX.'ANGULAR ACCELERATIONS' ,9X, 'LINEAR ACCELERATIONS'/ BINPUT
* 21X,'(RAD/',A4,’)", 18X,'(',A4,'/',84,")", BINPUT
% 17X, ' (RAD/’ ,A4,"'%%2) ", 16X,' (' ,A4,'/"' A4, '#22)’/ BINPUT
* ' SEGMENT’, 4(' MAG. ABS. REL.') / BINPUT
* ' NO. SYM', &(’ TEST ERROR ERROR’) /) BINPUT
DO 52 I=1,NSEG BINPUT
52 WRITE (6,53) I,SEG(I),((SGTEST(J,K,I),J=1,3},K=1,4) BINPUT
53 FORMAT(I3,1X,A4,4(F11.3,F9.3,F9.4) ) BINPUT
IF (NFLX.EQ.0) GO TO 62 BINPUT
BINPUT
INPUT AND PRINT CARDS B.7 BINPUT
84
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55

56

57

CARD B.7.A NFX: NO. OF INTERIOR SEGMENTS OF FLEXIBLE ELEMENTS.

KNT(J) ,J=1,NFX: THE SEGMENT NUMBERS.

READ (5,54) NFX, (KNT(J),J=1,NFX)
FORMAT (1814)
IF (NFX.NE.NFLX) WRITE (6,55) NFX,NFLX

FORMAT (' OINPUT ERROR ON CARD B.7.A, NFX =',14, ' BUT NFLX =',14/
% ' AS COMPUTED FROM CARDS B.3. PROGRAM TERMINATED.')

IF (NFX.NE.NFLX) STOP 4

WRITE (6,56) NPG

NPG=NPG+]
FORMAT('1’',122X, 'PAGE’ ,I5/121X, 'CARDS B.7')
DO 60 JJ=1,NFX

DO 57 K=1,NFLX

IF (KNT(JJ).EQ.NFLEX(2,K)) GO TO 59
CONTINUE

WRITE (6,58) KNT(JJ)

BINPUT
BINPUT
BINPUT
BINPUT
B{NPUT
BINPUT
BINPUT
BINPUT
BINPUT
PAGE

PAGE

PAGE

BINPUT
BINPUT
BINPUT
BINPUT
BINPUT

58 FORMAT ('OINPUT ERROR ON CARD B.7.J, SEGMENT NO.',I4,' IS NOT AN INBINPUT

59

60

61 FORMAT('0 HF ARRAY FOR INTERIOR SEGMENT NO.',bI14,20X,

62

63

*TERIOR SEGMENT OF A FLEXIBLE ELEMENT FROM DATA ON CARDS B.3.'/

* ' PROGRAM TERMINATED.')
STOP §
IF(NFLX.GT.MNFLX) STOP 99

CARDS B.7.J HF ARRAY FOR SEGMENT KNT(JJ)

READ (5,29) ((HF(I,J,K),J=1,12),1=1,4)
DO 737 LL=1,3

L = (LL-1)#4

DO 737 I=1,4

DO 737 J=1,4

737 IF(HF(I,J+L,K).NE.HF(J,I+L,K)) STOP 100

WRITE (6,61) KNT(JJ),K, (NFLEX(I,K),I=1,3),
* ((HF(I,J,K),J=1,12),1=1,4)

* ' (NFLEX(I,’,I11,"),1=1,3) =',316//
* (3X,4F10.4,3X,4F10.4,3X,4F10.4) )
IF (NJNT.EQ.0) GO TO 65

CHANGE SPRING AND VISC FROM DEG TO RAD

DO 64 1I=1,NJNT

Jl = 3#I-2

J2 = 3#I-1

IF (EULER(I)) J2= 3#1
DO 63 J=J1,J2
SPRING(1,J)
SPRING(2,J)
SPRING(3,J)
SPRING(5,J)
CONTINUE

SPRING(1,J)}/RADIAN
SPRING(2,J) /RADIAN®%2
SPRING(3,J) /RADIAN®#*3
SPRING(5,J) *RADIAN

BINPUT
BINPUT
BINPUT
TGMODS5
BINPUT
BINPUT
BINPUT
TGMODS
TGMODS
TGMOD5
TGMODS5
TGMODS5
TGMODS5
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
SLIP

BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
BINPUT
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vy IF (.NOT.EULER(I)) J2 = J1 SLIP
! DO 64 J=J1,J2 BINPUT
e VisC (1,J) = VISC (1,J)/RADIAN BINPUT
o 64 VISC (3,J) = VISC (3,J)*RADIAN BINPUT
A c BINPUT
j:j c W ARRAY HAS BEEN SUPPLIED IN LBS. SET UP RECIPROCAL MASS (RW) BINPUT
) c AND MOMENT OF INERTIA (RPHI) ARRAYS. HOWEVER, IF W OR ANY ELEMENT BINPUT
D) c OF PHI IS ZERO, SEGMENT WILL BE CONSIDERED SINGULAR (ISING=1) AND BINPUT
To C ALL RECIPROCALS WILL BE ZERO SO AS TO NULLIFY COMPUTATIONS IN THE BINPUT
o c DAUX ROUTINES. NS IS THE NUMBER OF SINGULAR SEGMENTS. BINPUT
o c BINPUT
f 65 NS = 0 BINPUT
SRy DO 68 1I=1,NSEG BINPUT
( ISING(I) = 0 BINPUT
e RW(I) = 0.0 BINPUT
ot IF (W(I).EQ.0.0) ISING(I) = 1 BINPUT
YA DO 66 K=1,3 BINPUT
wtp IF (PHI(K,I).EQ.0.0) ISING(I) = 1 BINPUT
o 66 RPHI(K,I) = 0.0 BINPUT
) IF (ISING(I).EQ.1) NS = NS+l BINPUT
-4 IF (ISING(I).EQ.1) GO TO 68 BINPUT
o RW(I) = G/W(I) BINPUT
! DO 67 K=1,3 BINPUT
4?3 67 RPHI(K,I) = 1.0/PHI{K,I) BINPUT
i~-r 68 CONTINUE BINPUT
| c BINPUT
o c SET UP ELLIPSOID MATRIX AND INVERSE (ASSUME YAW,PITCH,ROLL = 0) BINPUT
j:ﬁ c FOR 1ST NSEG ELLIPSOIDS IN BD(7-15) AND BD(16-24). BINPUT
0 c BINPUT
Ko DO 71 J=1,NSEG BINPUT
e DO 70 I=7,24 BINPUT
o) 70 BD(I,J) = 0.0 BINPUT
o DO 71 1=1,3 BINPUT
j:f BD(4#1+3,J) = 1.0/BD(I,J)*x2 BINPUT
L) 71 BD(4#I1+12,J) = BD(I,J)#%2 BINPUT
s RETURN BINPUT
DX END BINPUT
Q.
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Sty SUBROUTINE BLKDTA BLKDTA
. c REV IV 07/23/86TWOPI
“\ c THIS SUBROUTINE REPLACES THE BLOCK DATA SUBPROGRAM OF PREVIOUS  BLKDTA
s c VERSIONS OF CVS-III TO INITIALIZE COMMON/CNSNTS/ IN A MANNER BLKDTA
o c THAT IS INDEPENDENT OF THE COMPUTER SYSTEM BEING UTILIZED. BLKDTA
nts c BLKDTA
g IMPLICIT REAL#*8 (A-H,0-2) BLKDTA
) COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BLKDTA
8 * UNITL,UNITM,UNITT,GRAVTY!3) , TWOPI TWOPI
R COMMON/TEMPVS/ ZERO,ONE, THREE,TEN,ONESO BLKDTA
BN DATA UM/8H LBS / , UT/8H SEC  / , UL/8H IN / BLKDTA
-\ ZERO = 0.0 BLKDTA
1B ONE = 1.0 BLKDTA
L UNITM = UM BLKDTA
WY UNITT = UT BLKDTA
Kh UNITL = UL BLKDTA
R G = 386.088D0 BLKDTA
BN GRAVTY(1) = ZERO BLKDTA
h GRAVTY(2) = ZERO BLKDTA
. GRAVTY(3) = G BLKDTA
528 THREE = 3.0 BLKDTA
n TEN = 10.0 BLKDTA
ooy ONESO = 180.0 BLKDTA
oY PI = DATAN2(ZERO,-ONE) BLKDTA
TWOPI = 2.0#%PI TWOPI
‘ RADIAN = PI/ONEBO BLKDTA
P THIRD = ONE/THREE BLKDTA
;;3::; EPS(1) = ONE/TEN BLKDTA
K<Ts DO 10 I=2,24 BLKDTA
K o1n 10 EPS(I) = EPS(I-1)/TEN BLKDTA
A RETURN BLKDTA
e END BLKDTA
e
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SUBROUTINE CFACTT(A,B,D)

GIVEN 3X3 MATRIX A

REV 03

COMPUTE B TRANSPOSE OF COFACTORS (SIGNED MINORS)
AND D THE VALUE OF THE DETERMINANT OF A.

INVERSE OF A IS B(J,X)/D

IMPLICIT REAL#*8 (A-H,0-2)
DIMENSION A(3,3),B(3,3)

M=4

L=2

N=3
D=0.0

bo 20 J=1,3

B(J,J) = .A(L,L)*A(N,N)-A(L,N)*A(N,L)
IF (J.EQ.3) GO TO 20

) = A(K,M)%A(M,J)-A(K,J)*A(M,N)
) = A(J,M)*A(M,K)-A(J,K)*A(M,M)

RETURN
END

88
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SUBROUTINE CHAIN(ISKIP) JDRIFT
c REV IV 07/24/86SLIP
0y c COMPUTES THE LINEAR POSITION AND VELOCITY IN INERTIAL REFERENCE CHAIN
e c OF BODY SEGMENTS FROM THOSE OF THE REFERENCE SEGMENTS CHAIN
- c (I.E., SEGMENT NO. 1 AND EACH SEGMENT J FOR WHICH JNT(J)=0). CHAIN
o c CHAIN
1 IMPLICIT REAL#8(A-H,0-2) CHAIN
Y COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, CHAIN
Gy * NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG  PAGE
S COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30) ,02(3,30) ,CHAIN
w * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) CHAIN
" COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
f * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), CHAIN
- * JNT (30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30)  CHAIN
W COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30), SLIP
o X FE(3,30) ,TQE(3,30) ,CONST(5,30) SLIP
o COMMON/TEMPVS/ T1(3),T2(3),T3(3),T4(3),T5(3),T6(3),T7(3) SLIP
s DATA IFIRST/1/ SLIP
2 CALL ELTIME (1,11) ATBIII
g IF (NJNT.EQ.0) GO TO Ti ATBIII
IF(ISKIP.NE.O) CALL DRIFT JDRIFT
DO 70 J=1,NJNT ATBIII
o K = IABS(JNT(J)) ATBIII
o IF (K.EQ.0) GO TO 70 ATBIIIL
r IF (ISING(J+1).LT.0) GO TO 70 ATBIII
, c ATBIII
™~ c COMPUTE SEGMENT POSITIONS BY ATBIII
o c P(J+1) = P(K) + D(K)'#R(K,J) - D(J+1)'#R(J+1,J) ATBIII
> c ATBIII
oy c COMPUTE SEGMENT VELOCITIES BY ATBIII
‘ c V(J+1) = V(K) + D(K)'*W(K) X R(K,J) - D(J+1)'*W(J+1) X R(J+1,J) ATBIII
m c ATBIII
s CALL CROSS (WMEG(1,K),SR(1,2%J-1),T1) JDRIFT
i CALL DOT31 (D(1,1,K),T1,T3) ATBIII
Ve CALL CROSS (WMEG(1,J+1),SR(1,2#J),T2) ATBIII
Na CALL DOT31 (D(1,1,J+1),T2,T4) ATBIII
. CALL DOT31 (D(1,1,K),SR(1,2%J-1),T1) ATBIII
o CALL DOT31 (D(1,1,J+1),SR(1,2%J),T2) ATBIII
< IF (IABS(IPIN(J)).LT.5) GO TO 50 SLIP
A IF (IEULER(J).EQ.-1)GO TO 50 SLIP
o IF (IFIRST.EQ.1) GO TO 50 SLIP
e DO 40 I =1,3 SLIP
o TS(I) = SEGLP(I,J+1) + T2(I) - SEGLP(I,K) - T1(I) SLIP
g 40 T6(I) = SEGLV(I,J+1) + T4(I) - SEGLV(I,K) - T3(I) SLIP
oL CALL DOT31 (D(1,1,K),HT(1,3,2%J-1),T7) SLIP
0 SR(4,2%J-1) = TS(1)#TT(1) + TS(2)#T7(2) + T5(3)#T7(3) SLIP
‘o SR(4,2#J ) = T6(1)¥T7(1) + T6(2)*T7(2) + T6(3)#T7(3) SLIP
o CALL CROSS (WMEG(1,K),HT(1,3,2%J-1),T5) SLIP |
o CALL DOT31 (D(1,1,K),T5,T6) SLIP
hat DO 45 I =1 ,3 SLIP
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T1(I) = T1(I) + SR(4,2#J-1)#T7(I) SLIP
45 T3(I) = T3(I) + SR(4,28J )#T7(I) + SR(4,20J-1)#T6(I) SLIP
50 DO 60 I=1,3 SLIP

SEGLP(I,J+1) = SEGLP(I,K) + T1(I) - T2(I) ATBIII
60 SEGLV(I,J+1) = SEGLV(I,K) + T3(I) - T4(D) ATBIII
70 CONTINUE CHAIN

IFIRST = 0 SLIP

CHAIN

OPTIONAL OUTPUT CHAIN
, CHAIN
L) 71 IF (NPRT(20).NE.0) WRITE(6,90) TIME CHAIN
o . . ((SEGLP(I,J),1=1,3),J=1,NSEG) CHAIN
; * , ((SEGLV(I1,J) ,I=1,3),J=1,NSEG) CHAIN

90 FORMAT('0 LINEAR POSITIONS AND VELOCITIES OF BODY SEGMENTS FROM CHCHAIN
ok *AIN FOR TIME =',F12.6/(9F13.5)) CHAIN
! CALL ELTIME(2,11) CHAIN
: RETURN CHAIN
oy END CHAIN
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N SUBROUTINE CINPUT CINPUT
{ c REV 171.2 08/08/84REVIII
’A& c INPUT CARDS E.1 - E.4 FOR THE FORCE-DEFLECTION, INERTIAL SPIKE, CINPUT
o c R FACTOR, G FACTOR AND FRICTION COEFFICIENT FUNCTION DEFINITIONS CINPUT
> c CINPUT
- IMPLICIT REAL#*8(A-H,0-Z) CINPUT
! COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, PAGE

! * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
s COMMON/TABLES /MXNTI ,MXNTB ,MXTB1, MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB
h) COMMON/TEMPVS/JTITLE(5,51) ,NF(5) ,NT(3) ,KTITLE(31) CINPUT
L REAL JTITLE,KTITLE CINPUT
5 C CINPUT
i IS = 0 CINPUT
( DO 10 I = 1,50 CINPUT
w 10 NTI(I) = 0 CINPUT
ol J1 = 1 CINPUT
N c CINPUT
L c INPUT CARD E.1 - FUNCTION NO. AND TITLE, IF NO. > 50 SKIP OUT. CINPUT
! c CINPUT
Ll 11 READ(5,12) I,(KTITLE(J ),J = 1,5) CINPUT
K- 12 FORMAT (I4,4X,5A4) CINPUT
o IF (I.GT.50) GO TO 30 CINPUT
- Do 13 J = 1,5 CINPUT
o 13 JTITLE(J,I) = KTITLE(J) CINPUT
" c CINPUT
{ c HAS FUNCTION NO. BEEN ALREADY USED? CINPUT
3 C CINPUT
> IF (NTI(I).NE.O) WRITE(6,14) I CINPUT
3 14 FORMAT('0 FUNCTION NO.',I4," HAS ALREADY BEEN INPUTTED AND WILL BECINPUT
N *REPLACED BY NEXT FUNCTION’) CINPUT
WY NTI(I) = J1 CINPUT

) J2 = J1+4 CINPUT
’ c CINPUT
. c INPUT CARD E.2 CINPUT
N c CINPUT
'y READ(5,15) (TAB(J),J = J1,J2) CINPUT
by 15 FORMAT (6F12.0) CINPUT
L] IS = 1-IS CINPUT
W IF (IS.EQ.0) WRITE(6,16) CINPUT
¢ IF (IS.EQ.0) GOTO 40 PAGE

1 WRITE(6,41) NPG PAGE
s 41 FORMAT(’1’,122X,°PAGE’',I5) PAGE

s NPG=NPG+1 PAGE
L 16 FORMAT(/////) CINPUT
* 40 WRITE(6,17) I, (JTITLE(J,I),J=1,5),I,NTI(1),(TAB(J),J=J1,J2) PAGE

" 17 FORMAT(' FUNCTION NO.',I4,4X,5A4,20X,'NTI(’',I2,') =',I5,45K, PAGE
- * 'CARDS E'//10X,'D0O’,13X,'D1’,13X,'D2",13X, D3’ ,13X, 'D4'/5F15.4//) CINPUT
- DO = TAB(J1) CINPUT
2 D1 = TAB(J1+1) CINPUT
o D2 = TAB(J1+2) CINPUT
Y

W

M o1

°

e

'% " o
L Q";"'-. o, ':'!' ‘:‘i‘n NIX 0'- !'1"' ‘15" X 'l' an 'Q.'!'h ¥ AR DL Ot R AL q» frdn ittt




-'l.'

DY)
OO KOO0
s !l_._l.._l"!

aaaqQ

Qo

QaaaQaQ

Q0

aaaaQ

Jl = J2+1 CINPUT
IF (D) 22,18,20 CINPUT
CINPUT
FUNCTION IS CONSTANT D2 FOR ALL D. CINPUT
CINPUT
18 WRITE(6,19) D2 CINPUT
19 FORMAT (7X, 'FUNCTION IS CONSTANT',F12.6) CINPUT
GO TO 11 CINPUT
CINPUT
STH ORDER POLYNOMIAL ... 1ST FUNCTION CINPUT
INPUT CARD E.3 CINPUT
CINPUT
20 J2 = Jl1+5 CINPUT
READ(5,15) (TAE(J) ,J = J1,J2) CINPUT
WRITE(6,21) (TAB(J),J = J1,J2) CINPUT
21 FORMAT(7X, 'FIRST PART OF FUNCTION - STH DEGREE POLYNOMIAL'// CINPUT
* 8X,’'A0’',13X,'Al1’,13X,'A2",13X, A3’ ,13X, 'A4',13X, A5, 13X/CINPUT
* 6F15.6//) CINPUT
J1 = J2+1 CINPUT
GO TO 25 CINPUT
CINPUT
TABLE LOAD ... 1ST FUNCTION CINPUT
INPUT CARDS E.4.A-E.4.N CINPUT
CINPUT
22 READ(5,23) NPI CINPUT
23 FORMAT (1216) CINPUT
TAB(J1) = NPI CINPUT
Jl = Jl+l CINPUT
J2 = J1+28NPI-1 CINPUT
READ(5,15) (TAB(J) ,J = J1,J2) CINPUT
WRITE(6,24) XNPI, (TAB(J) J o= J1, J2) CINPUT
24 FGRMAT (7X,'FIRST PART OF FUNCTION - ',I4,' TABULAR POINTS'// CINPUT
* 8X,'D’',16X,’F(D)’ /(F15.6,F15.4)) CINPUT
J1 = J2+1 CINPUT
CINPUT
CHECK FOR SECOND FUNCTION CINPUT
CINPUT
25 IF(D2) 28,11,28 CINPUT
CINPUT
SECOND FUNCTION ... ©5TH ORDER POLYNOMIAL CINPUT
INPUT CARD E.3 CINPUT
CINPUT
26 J2 = J1+5 CINPUT
READ(5,15) (TAB(J) ,J = J1,J2) CINPUT
WRITE(6,27) (TAB(J),J = J1,d2) CINPUT
27 FORMAT (7X,'SECOND PART OF FUNCTION - 5TH DEGREE POLYNOMIAL'// CINPUT
* 8X,'B0’',13X,'B1',13X,'B2"',13X%, 'B3’,13X, 'B4',13X, 'B5', 13X/CINPUT
* 6F15.6//) CINPUT
Jl = J2+] CINPUT
GO TO 11 CINPUT
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g c CINPUT
L v SECOND FUNCTION ... TABLE LOAD CINPUT
3w c INPUT CARDS E.4.A-E.4.N CINPUT
N c CINPUT
Uk 28 READ(5,23) NPI CINPUT
_4 TAB(J1) = NPI CINPUT
o Jl = J1+1 CINPUT
' J2 = J1+2xNPI-1 CINPUT
: READ(5,15) (TAB(J) ,J = J1,J2) CINPUT
) WRITE(6,20) NPI, (TAB(J), J = J1,J2) CINPUT
;%‘ 29 FORMAT(7X,'SECOND PART OF FUNCTION - ',I4,’' TABULAR POINTS'// CINPUT
Ny * 8X,'D’',16X,'F(D)' /(F15.6,F15.4)) CINPUT
g Jl = J2+1 CINPUT
(_ _ GO TO 11 CINPUT
N 30 MXTB1 = J1-1 CINPUT
(4s CALL KINPUT CINPUT
b CALL FINPUT CINPUT
s CALL HINPUT CINPUT
1y RETURN CINPUT
L4 END CINPUT
-I‘.\
-(g
Lo
o
[ 4
i
o
o
l'
[
‘, N‘
et ¢
‘
3
35
e
.y
3
&
e
1Y
®
1 ~.
W'y »
BN
Y
[
.
’ .
93
B
3
L3

o .o 0 e 20 3 ASSLY ‘. WO TSR
".o" , '.-" .'» ¢".a et T N ARG ) n".t £ ! .'.H' Or At ) INCGER A" EERIHTRIHER TG SO DR RN




h)
1V
o
o
y
kL
P
i SUBROUTINE CMPUTE (K,M,FT) CMPUTE
( c REV III.2 08/08/84REVIII
- IMPLICIT REAL*8 (A-H,0-Z) CMPUTE
[ COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG, NVEH, NGRND, CMPUTE
b3 * NS,NQ,NSD,NFLX,NHRNSS ,NWINDF , NJNTF ,NPRT (36) ,NPG ~ PAGE
[~ COMMON/CDINT/ UU(4),GH(3,4), CMPUTE
o . E(3,240), F(5,240),GG(5,240),Y(5,240) ,0(5,240), CMPUTE
\ * H,HPRINT ,HS, TPRINT, TSTART, ICNT, IDBL, IFLAG CMPUTE
e COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,HMAX,HMIN,RSTIME, CMPUTE
y * ISTEP,NSTEPS,NDINT,NEQ, IRSIN, IRSOUT CMPUTE
o TIME = TSTART + FT CMPUTE
N CALL DZP (NEQ,VAR,GG,E,FT,M CMPUTE
" IF (NPRT(26).EQ.2) CALL OUTPUT(0) CMPUTE
(. CALL PDAUX (VAR,DER,NEQ,K) CMPUTE
N IF (NPRT(26).EQ.2) CALL OUTPUT(1) CMPUTE
iy RETURN CMPUTE
L END CMPUTE
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SUBROUTINE CONTCT CONTCT
c REV III1.2 08/08/84REVIII
c CONTROLS THE CALLING OF SUBROUTINES REQUIRED TO COMPUTE THOSE CONTCT 3
c EXTERNAL FORCES AND TORQUES ACTING ON THE BODY SEGMENTS. CONTCT 3
c CONTCT i
IMPLICIT REAL#8 (A-H,0-Z) CONTCT 4
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, CONTCT
* NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG  PAGE ‘
COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG(  6), CONTCT J
* MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), CONTCT )
x NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) CONTCT 4
COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF (3,20) , NCFORC
¥ PRINT(7,30) ,NPANEL (5) ,NPSF , NBSF , NSSF , NBGSF CONTCT y
COMMON/TABLES/MXNTI ,MXNTB , MXTB1 , MXTB2,NTI (50) ,NTAB(1250) , TAB(4500) DIMENB
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT (100) ,PLOSS(2,100), CONTCT 3
. XLONG(20) ,HTIME (2) , IBAR(5,100) ,NL(2,100), CONTCT !
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) ,NBLTPH(5) CONTCT 4
COMMON/WINDFR/ WTIME(30) ,QFU(3,5) ,QFV(3,5) ,WF(3,30) ,IWIND(30),  WINDOP ]
* MWSEG(7,30) ,NFVSEG(6) ,NFVNT (5) , MOWSEG (30, 30) WINDOP 4
DATA MAXPSF/70/,MAXBSF/20/ ,MAXSSF/46/ NCFORC
c CHGIII g
c MAXSSF SHOULD BE 40 BUT IT IS ALLOWED TO OVERFLOW INTO BAGSF NCFORC )
c CHGIII i
CALL ELTIME(1,12) CONTCT N
NPSF = 0 CONTCT 3
NBSF = o CONTCT )
NSSF = CONTCT "
IF (NPL.LE.O) GO TO 21 CONTCT ‘
c CONTCT )
c CALL PLELP ROUTINE FOR EACH ALLOWED PLANE-SEGMENT CONTACT. CONTCT N
c CONTCT
DO 20 J=1,NPL CONTCT p
IF (MNPL(J) .EQ.0) GO TO 20 CONTCT Iy
KPL = MNPL(J) CONTCT e
DO 19 I=1,KPL CONTCT 0
NPSF = NPSF+1 CONTCT
IF (NPSF.GT.MAXPSF) STOP 57 CHGIII .
Ml = MPL(1,I,J) CONTCT
M2 = MPL(2,I,J) CONTCT B
M3 = MPL(3,I,J) CONTCT ")
NT = NTPL(I,J) CONTCT 5
JT = NTAB(NT) CONTCT 3
TAB(JT) = 0.0 CONTCT
19 CALL PLELP(M2,M3,M1,J,NT) CONTCT
20 CONTINUE CONTCT ‘3
21 IF(NBLT.LE.0) GO TO 41 CONTCT y
c CONTCT "]
c CALL BELTRT ROUTINE FOR EACH ALLOWED BELT-SEGMENT CONTACT. CONTCT N
c CONTCT Ay
DO 30 J=1,NBLT CONTCT
95
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J IF (MNBLT (J) .EQ.0) GO TO 30 CONTCT
. KBLT = MNBLT(J) CONTCT
; DO 29 I=1,KBLT CONTCT
e NBSF = MBSF+l CONTCT
e IF (NBSF.GT.MAXBSF) STOP 58 CHGIII
e Ml = MBLT(1,1,J) CONTCT
«i) M2 = MBLT(2,I,J) CONTCT
‘o M3 = MBLT(3,1,J) CONTCT
$$ NT = NTBLT(I,J) CONTCT
! JT = NTAB(NT) CONTCT
i TAB(JT) = 0.0 CONTCT
s NF = NTAB(NT+5) CONTCT
v IF (NF.NE.0) JT = NTAB(NT+6) CONTCT
o IF (NF.NE.0) TAB(JT) = 0.0 CONTCT
N 29 CALL BELTRT (M2,M3,M1,J,NT) CONTCT
o 30 CONTINUE CONTCT
\\ c CONTCT
2:::. c CALL SEGSEG ROUTINE FOR EACH ALLOWED SEGMENT-SEGMENT CONTACT. CONTCT
: c CONTCT
: 41 DO 50 J=1,NSEG CONTCT
(% IF (MNSEG(J) .EQ.0) GO TO 50 CONTCT
1< FSEG = MNSEG(J) CONTCT
e DO 49 I=1,KSEG CONTCT
L NSSF = NSSF+1 CONTCT
R IF (NSSF.GT.MAXSSF) STOP 59 CHGIII
- Ml = MSEG(1,I,J) CONTCT
e M2 = MSEG(2,I,J) CONTCT
5 M3 = MSEG(3,I,J) CONTCT
ooy NT = NTSEG(I,J) CONTCT
- JT = NTAB(NT) CONTCT
O TAB(JT) = 0.0 CONTCT
" ) 49 CALL SEGSEG(J,M1,M2,M3,NT) CONTCT
W 50 CONTINUE CONTCT
i c CONTCT
K0e c CALL AIRBAG ROUTINE FOR ALLOWED BAG-SEGMENT CONTACTS, IF ANY. CONTCT
kX c CONTCT
> IF (NBAG.NE.O0) CALL AIRBAG CONTCT
o c CONTCT
q c CALL WINDY ROUTINE FOR WIND FORCES ON EACH SEGMENT. CONTCT
(|
L c CONTCT
A X DO 60 J=1,NSEG CONTCT
E IF (MWSEG(1,J).EQ.0) GO TO 60 CONTCT
M=MWSEG(1,J) WINDOP
(e M2 = MWSEG(3,J) CONTCT
oy M3 = MWSEG(4,J) CONTCT
A0 NT = MWSEG(S,J) CONTCT
R CALL WINDY (M,M1,M2,M3,NT) WINDOP
60 CONTINUE CONTCT
= c CONTCT
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CALL WINDY FOR FORCE FUNCE FUNCTION CALCULATIONS.

NFORCE = NFVSEG(6)

IF (NFORCE.GT.0) CALL WINDY (O,M1,M2,M3,NT)

CALL HBELT ROUTINE FOR EACH HARNESS-BELT SYSTEM.

IF (NHRNSS.LE.0) GO TO 80

Jl =1

KNLO = 0

DO 70 I=1,NHRNSS

IF (NBLTPH(I).LE.O0) GO TO 70
J2 = J1 + NBLTPH(I) - 1

CALL HBELT (J1,J2,KNLO,0)

Jl = J2+1

CONTINUE

CALL SPDAMP FOR SPRING DAMPER FORCES,

IF (NSD.NE.O) CALL SPDAMP
CALL ELTIME (2,12)

RETURN

END

¥ OO OO0 NI AN 2 OA0)
:“‘:“,:’ '~.(..~'s‘!*l.c':':.!".D‘t}"l"“,‘ "l"*ﬂ'«"\'.!‘\'t" ‘9‘ " .'l‘.-.t y

,,,,,

L B
.i*n.b o"’a’,"r{-‘

CONTCT
CONTCT
CONTCT
WINDOP
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
coNTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT
CONTCT

COLOLOUE by
‘?'\‘?‘t‘-’ ’ 5."?.*1"\'}‘:".,"



R
‘o:;ﬁ
I
.
&
! :::: v
‘¥
R
ot SUBROUTINE CROSS(A,B,C) CROSS
o c REV 03 05/31/73CROSS
i c COMPUTES VECTOR CROSS PRODUCT C = A X B. CROSS
b\ c CROSS
b c ARGUMENTS CROSS
N C A,B,C: VECTORS OF LENGTH 3 WHERE C=AXB. CROSS
) c CROSS
e IMPLICIT REAL*8 (A-H,0-2) CROSS
B DIMENSION A(3),B(3),C(3) CROSS
! C(1) = A(2)#B(3) - A(3)#B(2) CROSS
}4# C(2) = A(3)#B(1) - A(1)%B(3) CROSS
(S C(3) = A(1)%B(2) - A(2)#B(1) CROSS
Fs RETURN CROSS
L. END CROSS
e
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he) SUBROUTINE DAUX(I1) DAUX
c REV IV 07/24/86SLIP
y.*,: c COMPUTES DERIVATIVES FOR INTEGRATOR ROUTINE BY DAUX
A c (1) SET UP INITIAL VALUES FOR ARRAY OF SYSTEM EQUATIONS. DAUX
‘ ¢ (2) MODIFY ARRAYS BY CONSTRAINTS. DAUX
.‘ c (3) SOLVE SYSTEM OF EQUATION FOR F,TQ,QQ AND V4. DAUX
an c (4) EVALUATE DERIVATIVES SEGLA AND WMEGD. DAUX
' c DAUX
'*.).- IMPLICIT REAL#8(A-H,0-2) DAUX
G COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DAUX
B » NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG PAGE
%) COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,DAUX
3 * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX
{ COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
KLy * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DAUX
N * JNT(30) ,IPIN(30),ISING(30),IGLOB(30) ,JOINTF (30) DAUX
- ! COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60) ,A22(3,3,60) ,DAUX
o * F(2,30),TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP
S COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), DAUX
° * HHT(3,3,12) ,RK1(3,12) ,RK2(3,12),QQ(3,12),TQQ(3,12) ,DAUX
2 * RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), DAUX
o * KQ1(12) ,KQ2(12) ,KQTYPE(12) DAUX
2-} COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24),v4(3,8) ,NFLEX(3,8) DAUX
pn COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DAUX
Bt * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOP1
! COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30) ,LPMI (30), ATBIII
Wi * NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF (20,9) TTHKREF
;:l:? C DAUX
O c NOTE: DAUX SHARES /TEMPVS/ WITH DAUX11,12,22,31,32 &33. DAUX
:ﬁé c DAUX
X LOGICAL#*1 FREE SLIP
)g COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,1JK(54,54) ,1J,NQ2S, SLIP
Y * IDUM(458) ,FREE (30) SLIP
K\ DIMENSION T1(3),T2(3),T3(3) TGMOD2
o CALL ELTIME(1,9) DAUX
’ \,’5‘ C DAUX
o c IF 11%0, Ul AND U2 HAVE BEEN SET UP BY CALLING ROUTINE. DAUX
L c DAUX
% IF (I1.NE.O) GO TO 8 DAUX
Yool c DAUX
e c SET UP INITIAL VALUES OF A & B ARRAYS AND U & V VECTORS. DAUX
o c MODIFY Ul & U2 ARRAYS RY CONTACT AND JOINT FORCES. DAUX
s c DAUX
W CALL CHAIN(NPRT(36)) JDRIFT
b CALL SETUPI DAUX
H CALL VEHPOS DAUX
:‘;::j CALL CONTCT DAUX
ige CALL VISPR(0,0) DAUX
S CALL EJOINT(0,0) DAUX
L CALL SETUP2 DAUX
$ \
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IF (NFLX.GT.0) CALL FLXSEG
MODIFY U1,U2 AND ADD G TO Ul.

DO 5 J=1,NGRND
IF (ISING(J)) 1,3,5

po 2 1=1,3

U1(I,J) = SEGLA(I,J)

U2(1,J) = WMEGD(I,J)

GO TOS

Do 4 1I=1,3

Ul1(I,J) = Ul(I,J)*RW(J) + GRAVTY(I)
U2(1,J) = U2(I,J)#*RPHI(I,J)
CONTINUE

SET UP BODY SEGMENT SYMMETRY

NSYM(J) = 0 3D MOTION

NSYM(J) = J CENTRAL SEGMENT 2D MOTION, NO LATERAL MOTION

NSYM(J) = K SEGMENT J SYMMETRIC TO SEGMENT K, ALL MOTION
IN THE X-Z PLANE, NO LATERAL MOTION

NSYM(J) = -K  SEGMENT J MIRROR SYMMETRIC TO SEGMENT K, EQUAL

BUT OPPOSITE LATERAL MOTION PERMITTED

DO 20 J=1,NGRND

IF (NSYM(J).EQ.0) GO TO 20

K = IABS(NSYM(J))

b0 205 L=1,3

TI(L) U2(L,Jd)

T2(L) U2(L,K)

T3(L) = U2(L,J)

CONTINUE

IF (LPMI(J) .EQ.0.AND.LPMI (K) .EQ.0) GO TO 201
IF(LPMI(J) .NE.O.AND.LPMI (K) .EQ.0) GO TO 202
IF(LPMI (J) .EQ.0.AND.LPMI(K) .NE.O) GO TO 203
CALL DOT31(DPMI(1,1,J),02(1,J),T1)

CALL DOT31(DPMI(1,1,K),U2(1,K),T2)

GO TO 201

CALL DOT31(DPMI(1,1,d),U2(1,d),T1)

G0 TO 201

CALL DOT31(DPMI(1,1,K),U2(1,K),T2)

CONTINUE

IF (NSYM(J) .EQ.J) GO TO 19

IF (K.LT.J) GO TO 16

Ul1(1,d) = 0.5%(U1(1,J) + Ul(1,K))

“ o

U1 (3,J) 0.5%(U1(3,J) + U1(3,K))
T3(2) = 0.5%(T1(2) + T2(2))

GO TO 17 '
Ul(1,d) = U1(1,K)

Ul1(3,d) = U1(3,K)

T3(2) = T2(2)
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e 17 IF (NSYd(J).GT.0) GO TO 19 DAUX

) IF (K.LT.J) GO TO 18 DAUX
o U1(2,J) = 0.5#(U1(2,J) - U1(2,K)) DAUX
e T3(1) = 0.5%(T1(1) - T2(1)) TGMOD2
:i::' T3(3) = 0.5%(T1(3) - T2(3)) TGMOD2
A GO TO 206 DAUX
O 18 U1(2,J) = -U1(2,K) DAUX
», T3(1) = -T2(1) TGMOD2
Wt T3(3) = -T2(3) TGMOD2
Q;.{: GO TO 206 DAUX
R 19 U1(2,J) = 0.0 DAUX
g'é T3(1) = 0.0 TGMOD2
> T3(3) = 0.0 TGMOD?2
. 206 IF(LPMI(J).EQ.0) GO TO 207 TGMOD2
g CALL MAT31(DPMI(1,1,J),T3,02(1,J)) TGMOD2
x:’:? GO TO 20 TGMOD2
4 207 U2(1,J) = T3(1) TGMOD2
R U2(2,J) = T3(2) TGMOD2
e U2(3,J) = T3(3) TGMOD2
@ 20 CONTINUE TGMOD2
o c DAUX
o c INITIALIZE IJK ARRAY AND IJ COUNTER TO ZERO. DAUX
v c DAUX
-~ 8 NQ2S = 2*NS + NFLX + NQ DAUX
AW NJ2 = NQ2S + 2#NJNT DAUX
-y IF (NJ2.GT.54) WRITE (6,11) NS,NFLX,NQ,NJNT,NJ2 DAUX
) 11 FORMAT('ONS=',I16,’' NFLX=',I6,’,NQ=',16,' NJNT=',I16,’ AND NJ2=',16/AFREVS
;:;3:- ' THE VALUE OF NJ2 EXCEEDS THE ARRAY SIZES FOR RHS AND IJK IN SUBRDAUX
ol *OUTINE DAUX. PROGRAM TERMINATED.') DAUX
e IF (NJ2.GT.54) STOP 34 DAUX
g M2 = RJ2 DAUX
,%. DO 10 I=1,NJ2 DAUX
Wy £ 10 J=1,HJ2 DAUX
;::' 10 IJK(I,J) = 0 DAUX
£ 1J =0 DAUX
N c DAUX
: c ELMINATE SEGLA AND WMEGD FROM SYSTEM OF EQUATIONS. DAUX
. c DAUX
e IF (NS.GT.0) CALL DAUXS55 DAUX
o IF (NJNT.EQ.0) GO TO 12 DAUX
u IF (NFLX.GT.0) CALL DAUX44 DAUX
Lot CALL DAUX11 DAUX

< CALL DAUX12 DAUX
- CALL DAUX22 DAUX

o 12 IF (NQ.LE.O) GO TO 15 DAUX
ey IF (NJNT.EQ.0) GO TO 13 DAUX
o8 CALL DAUX31 DAUX
o CALL DAUX32 DAUX
0 13 CALL DAUX33 DAUX
L DO 14 I=1,NQ DAUX
;:l:'
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D 14 IF (KQTYPE(I).GE.4) MJ2 = -NJ2 DAUX
’ 15 IF (NPRT(8).EQ.0) GO TO 28 DAUX
i 21 WRITE (6,22) NPG, (J,J=1,NJ2) PAGE
,:.4;:. NPG=NPG+1 PAGE
0 22 FORMAT('1 DAUX PRINT OF IJK MATRIX’,97X,’'PAGE’,I5//6X,4013) PAGE
h DO 23 I=1,8J2 DAUX
N 23 WRITE (6,24) I,(IJK(I,J),J=1,NJ2) DAUX
1) 24 FORMAT(I3,3X,4013) DAUX
‘::', WRITE (6,29) DAUX
,.'v:" 20 FORMAT('O DAUX PRINT OF RHS ARRAY'//) DAUX
. DO 30 K=1,NJ2 DAUX
e 30 WRITE (6,27) K, (RHS(I,K),I=1,3) DAUX
b WRITE (6,25) NPG PAGE
! NPG=NPG+1 PAGE
L 25 FORMAT('1 DAUX PRINT OF C ARRAY ELEMENTS’,01X,’PAGE’,15//) PAGE
3: DO 26 K=1,1J DAUX
3 26 WRITE (6,27) K, ((C(I,J.,K).J=1,3),1=1,3) DAUX
s 27 FORMAT(16,9G14.7) DAUX
14 28 IF (NPRT(8).EQ.-2) GO TO 31 DAUX
™ c DAUX
i}::’ - c SOLVE SYSTEM OF EQUATIONS FOR F,TQ,QQ & V4. DAUX
,..;' c DAUX
«'" CALL FSMSOL (C,RHS,IJK,MJ2,1J,54,600) CHGIII
N IF (NPRT(8).EQ. 2) NPRT(8) = -2 DAUX
o IF (NPRT(8).EQ.-2) GO TO 21 DAUX
. 31 IF (NPRT(8).EQ.-2) NPRT(8) = 0 DAUX
o EPS12 = EPS(12) JDRIFT
RRE IF (NJNT.EQ.0) GO TO 49 DAUX
i DO 51 I=1,NJNT DAUX
K NJ = NQ2S + I DAUX
S48 NI = NJ+NJNT DAUX
o DO 51 K=1,3 DAUX
Pl IF (DABS (RHS (K,NJ)).LT.EPS12) RHS(K,NJ) = 0.0 DAUX
,"! IF (DABS(RHS(K,NI)) .LT.EPS12) RHS(K,NI) = 0.0 DAUX
o TQ(K,I) = TQ(K,I) - RHS(K,NI) DAUY
ot 51 F(K,I) = RHS(K,NJ) DAUX
g0yt 49 IF (NQ.EQ.0) GO TO 53 DAUX
® DO 52 I=1,NQ DAUX
e J = 2#NS + NFLX + I DAUX
£ 71y DO 52 K=1,3 DAUX
1% IF (KQTYPE(I).LT.0) RES(K,d) = 0.0 DAUX
4 IF (DABS(RHS(X,J)).LT.EPS12) RHS(X,J) = 0.0 DAUX
52 QQ(K,I) = RHS(K,J) DAUX

53 IF (NFLX.EQ.0) GO TO 70 DAUX

'%‘33? DO 54 I=1,NFLX DAUX
3 '; J = 2#NS + 1 DAUX
g PO 54 K=1,3 DAUX
,;::, IF (DABS(RHS(K,J)).LT.EPS12) RHS(K,J) = 0.0 DAUX
o x 54 V4(K,I) = RHS(K,J) DAUX
c DAUX
e

o
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R c BACKUP SOLUTION FOR SEGLA AND WMEGD. DAUX
- c DAUX
e 70 DO 71 J=1,NGRND DAUX
Lo Do 71 1I=1,3 DAUX
e SEGLA(I,J) = UL(I,J) DAUX
X 71 WMEGD(I,J) = U2(I,J) DAUX
‘n‘% IF (NS.EQ.0) GO TO 79 DAUX
oy c DAUX
A c SET UP SEGLA & WMEGD FOR SINGULAR SEGMENTS. DAUX
AT c DAUX
5 IS = 0 DAUX
ey DO 78 J=1,NGRND DAUX
IF (ISING(J).LE.0) GO TO 78 DAUX
\kat IS = IS+2 DAUX
SN DO 77 1=1,3 DAUX
0 IF (DABS(RHS(I,IS-1)).LT.EPS12) RHS(I,IS-1) = 0.0 DAUX
hay SEGLA(I,J) = SEGLA(I,J) + RHS(I,IS-1) DAUX
g IF (DABS(RHS(I,IS )).LT.EPS12) RHS(I,IS ) = 0.0 DAUX
. 77 WMEGD(I,J) = WMEGD(I,J) + RHS(I,IS) DAUX
o 78 CONTINUE DAUX
T 79 IF (NJNT.EQ.0) GO TO 80 DAUX
f e c DAUX
',::. c ELIMINATE F DAUX
s c DAUX
DO 75 M=1,NJNT DAUX
.'.;'! N = IABS(J“(‘)) DAUX
At IF (N.EQ.0) GO TO.73 DAUX
e DO 72 I=1,3 DAUX
j:u'. DO 72 J=1,3 DAUX
e >euiA(I,N ) = SEGLA(I,N ) - ALI(I,J,M)*RW(N )x*F(J,M SLIP
A SEGLA(I,M+1) = SEGLA(I,M+1) + A11(I,J,M)*RW(M+1)*F(J M) SLIP
b WMEGD(I,N) = WMEGD(I,N ) - B12(J,I,2#M-1)*RPHI(I,N )#F(J,M) DAUX
o 72 WMEGD (I, M+1) = WMEGD(I,M+1) - B12(J,I,2#M )*RPHI(I,M+1)*F(J,M)  DAUX
b o DAUX
W c ELIMINATE TQ DAUX
A c DAUX
° 73 IF (FREE(M)) GO TO 75 SLIP
v L = NQ2S + NJNT + M DAUX
b DO 74 I=1,3 DAUX
Yol DO 74 J=1,3 DAUX
g WMEGD(I,N ) = WMEGD(I,N ) - A22(I,J,2#M-1)*RPHI(I,N )#RHS(J,L) DAUX
% 74 WMEGD (I, M+1) = WMEGD(I,M+1) + A22(I,J,2#M )*RPHI(I,M+1)*RHS(J,L) DAUX
75 CONTINUE DAUX
3 80 IF (NQ.EQ.0) GO TO 83 DAUX
S c DAUX
s c ELIMINATE QQ DAUX
e c DAUX
. DO 82 K=1,NQ DAUX
°® IF (KQTYPE(K).LT.0) GO TO 82 DAUX
g N = KQL(K) DAUX
OO0
Whohy
v:."
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82
83

84
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91

M = KQ2(K)

Do 81 I=1,3

DO 81 J=1,3

SEGLA(I,N) = SEGLA(I,N) - Al3(I,J,2#K-1)*RW(N) *QQ (J ,K)
SEGLA(I,M) = SEGLA(I,M) - Al13(I,J,2#K )*RW(M) *QQ(J,K)
WMEGD (I,N) = WMEGD(I,N) - A23(I,J,2#K-1)*RPHI(I,N)*QQ(J,K)
WMEGD(I,M) = WMEGD(I,M) - A23(I,J,2#K )«RPHI(I M)#*QQ(J,X)
CONTINUE

IF (NFLX.EQ.0) GO TO 90

ELIMINATE V4 (TORQUES FOR FLEXIBLE SEGMENTS)

DO 84 N=1,NFLX

N1 = NFLEX(1,N)

N2 = NFLEX(2,N)

N3 = NFLEX(3,N)

DO 84 I=1,3

DO 84 J=1,3

WMEGD (I ,N1) = WMEGD(I,N1) - B42(J,I,3%N-2)*RPHI(I ,N1)«V4(J N)
WMEGD (I,N2) = WMEGD(I,N2) - B42(J,I,3#N-1)»*RPHI(I,N2)*V4(J,N)
WMEGD (I ,N3) = WMEGD(I,N3) - B42(J,I1,3#N )»RPHI(I,N3)*V4(J,N)
DO 91 J=1,NGRND

Do 91 I=1,3

IF (DABS(WMEGD(I,J)).LE.EPS12) WMEGD(I,J)

0.0
IF (DABS(SEGLA(I,J)).LE.EPS12) SEGLA(I,J) 0.0

# n

OPTIONAL OUTPUT OF FUNCTIONS AND DERIVATIVES.
IF (NPRT(9).NE.O) CALL PRINT(6H DAUX )
CALL ELTIME(2,9)

RETURN
END
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DAUX
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0 SUBROUTINE DAUX11! DAUX11
{ c REV IV 07/24/86SLIP
o c CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX11
~ c DAUX11
NN c -1 -1 DAUX11
R c (C11) = (B11) (M) (All) + (B12) (PHI) (A21) DAUX11
. c DAUX11
D) c -1 -1 DAUX11
N c (R1) = (B1D) (M (U1) + (B12) (PHI) (U2) - (VD) DAUX11
- c DAUX11
b, IMPLICIT REAL#8(A-H,0-2) DAUX11
§ COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DAUX11
- » NS,NQ,NSD,NFLX,NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
( ) COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,02(3,30) ,DAUX11
o * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX11
S COMMON/DESCRP/ PHI (3,30),W(30) ,BW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
Y RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DAUX11
N JNT (30) , IPIN(30) , ISING(30) , TGLOB(30) ,JOINTF (30) DAUX11
o COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60) ,DAUX1]
e * F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP
- COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54) ,1J,NQ2S CHGIII
b * ,DN(3,3) ,DM(3,3) ,SN(3,3) ,SM(3,3) ,HH(3,3) ,BN(3) DAUX11
b CALL ELTIME(1,14) DAUX11
s DO 30 M=1,NJNT DAUX11
™~ N = IABS(JNT(M)) DAUX11
A MQ = NQ2S + M DAUX11
S IJ = 1J+1 DAUX11
[ IJK(MQ,MQ) = IJ DAUX11
s IF (N.GT.0) GO TO 13 DAUX11
ey c DAUX11
c IF (N ¢ 1) SET ClL(M,M) =1 DAUX11
c DAUX11
7 c AND RHS(M) = V1(M) DAUX11
P c DAUX11
o DO 12 I=1,3 DAUX11
! DO 11 J=1,3 DAUX11
5 11 C(1,J,1J) = 0.0 DAUX11
o C(I,I,1J) = 1.0 DAUX11
s 12 RHS(I.MQ) = VI(I,M) DAUX11
. IJK(MQ,MQ) = -IJ DAUX11
e GO TO 30 DAUX11
*” c DAUX11
Lo c IF (N> 0) SET RHS(M) = UL(N) - UL(M+1) - VI(M) DAUX11
e c + B12(M,N)U2(N) + B12(M,M+1)U2(M+1) DAUX11
N c DAUX11
N c AND C11(M,N) = RW(N) + RW(M+1) DAUX11
T c + B12(M,N )PHI(Y )'A21(N .M DAUX11
oo c + B12(M,M+1)PHI (M+1) 'A21(M+1,M) DAUX11
A, c DAUX11
- 13 DO 15 I=1,3 DAUX11
b
-
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N T1 = -VI(I,M) SLIP
} e DO 15J = 1,3 DAUX11
ot T1 = T1 + B12(1,J,2%M-1)%02(J,N) + B12(I,J,2%M)#U2(J M+1) DAUX11
Ny * + ALL(L,J, M) #(UL(J,N) - UL(J,M+1)) SLIP
G IF (J.LT.I) GO TO 15 DAUX11
:g: T2 = 0.0 DAUX11
S IF (J.EQ.I) T2 = RW(N) + RW(M+]) DAUX11
o DO 14 X=1,3 DAUX11
-1‘3 14 T2 = T2 + B12(I,K,2%M-1)*RPHI(K,N )*B12(J,K,2%M-1) DAUX11
ol * + B12(I,K,2%M )#*RPHI(K,M+1)#B12(J,K,2%¥ ) DAUX11
é;: c(1,J,1J) = T2 DAUX11
R C(J,I,1J) = T2 DAUX11
( 15 RHS(I,MQ) = TI DAUX11
IF (ISING(N).NE.0) GO TO 30 DAUX11

sy L=0 DAUX11
N IF (N.GT.1) L = IABS(JNT(N-1)) DAUX11
SN IF (L.EQ.0) GO TO 18 DAUX11
B c DAUX11
3 c IF (N > 1) AND (L = JNT(N-1) > 0) DAUX11
e c DAUX11
Ko c SET C11(M,N-1) = -RW(N) + B12(M,N)PHI(N)'A21(N,N-1) DAUX11
fneg c DAUX11
h c T DAUX11
) C AND CI11(N-1,M) = C(M,N-1) DAUX11
Phan c DAUX11
e KJNT = NQ2S + N -1 DAUXI1
ey 1J = 1J+1 DAUX11
& IJK(MQ,KJNT) = IJ DAUX11
o IJK (KINT,MQ) = IJ+1 DAUX11
T DO 17 I=1,3 DAUX11
o) DO 17 J=1,3 DAUX11
; C(1,J,1J) = 0.0 DAUX11
92 DO 16 K=1,3 DAUX11
o 16 C(1,J,1J) = C(I,J,1J) + B12(I,K,2%M-1)*RPHI(K,N)*B12(J,K,2%N-2)  DAUX1l
a * - ALL(I,K,M)*RW(N)*All(J K,N-1) SLIP
ol 17 C(J,1,1J+41) = C(I,J,1d) DAUX11
e 1J = 1J+1 DAUX11
T 18 IF (M.EQ.NJNT) GO TO 30 DAUX11
) Ml = M+l DAUX11
;ﬁ: DO 21 L=M1,NJNT DAUX11
o IF (IABS(JNT(L)).NE.N) GO TO 21 DAUX11
o c DAUX11
Py c IF (L > M) AND (JNT(L) = W) DAUX11
o c DAUX11
\.ej c SET CI11(M,L) = RW(N) + B12(M,N)PHI(N)'A21(N,L) DAUX11
54 c DAUX11
=2 c T DAUX11
x’j‘.: c AND C11(L,M) = Cl11(M,L) DAUX11
° c DAUX11
P KJNT = NQ2S + L DAUX11
\.. >
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* + A11(I,K,M) =RW(N)#*A11(J,K,L)

\
IJ = 1J+1
IJK(MQ,XJNT) = IJ
~ IJK(KIJNT,MQ) = IJ+l
N DO 20 I=1,3
N DO 20 J=1,3
) C(1,J,I5 = 0.0
DO 19 K=1,3
N 19 C(1,J,1J) =
? 20 C(J,1,1J+1) = C(1,J,1J)
' IJ = 1J+1
. 21 CONTINUE
30 CONTINUE
( CALL ELTIME(2,14)
b RETURN
by END
y
{
¥
-,
~
4
¢
R
b
L.
B
'
(
)
1
{
)
»
;
{
;
4

C(I,J,IJ) + Bl2(I,K,2#M-1)#RPHI(K,N)#B12(J,K,2#L-1)
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ot SUBROUTINE DAUX12 DAUX12
e c REV IV 07/24/86SLIP

¢ c CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX12
A c DAUX12
o c -1 DAUX12
i c (C12) = (B12) (PHI) (A22) DAUX12
) c DAUX12
FaF c T DAUX12
o c (€21) = (C12) DAUX12
e c DAUX12
Y IMPLICIT REAL#*8(A-H,0-2) DAUX12
2:." COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DAUX12
(‘ * NS,NQ,NSD,NFLX, WHRNSS , NWINDF ,§JNTF ,NPRT(36) ,NPG  PAGE

COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

R * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DAUX12
e . JNT(30) ,IPIN(30) ,ISING(30) , IGLOB(30) ,JOINTF (30) DAUX12
e COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60) ,DAUX12
_. * F(3,30),7Q(3,30) ,WJ(30),A11(3,3,30) SLIP
° LOGICAL*1 FREE SLIP
- COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,1JK(54,54) ,1J,NQ2S CHGIII
o * ,DN(3,3) ,DM(3,3) ,SN(3,3) ,SM(3,3) ,HH(3,3) ,BN(3) DAUX12
o * . IDUM(362) ,FREE (30) SLIP
S CALL ELTIME(1,15) DAUX12
o NQSJNT = NQ2S + NJNT DAUX12
¢ DO 60 M=1,NJNT DAUX12
G N = IABS(JNT(M)) DAUX12
31 IF (N.EQ.0) GO TO 60 DAUX12
b MQ = NQ2S + M DAUX12
L IF (FREE(M)) GO TO 37 SLIP
o MIJNT = NQSJNT + M D. UX12
5 1J = 1J+1 D# (K12
v IJK(MQ,MINT) = IJ DA :X12
o IJK(MINT ,MQ) = IJ+] DALY12
Por: DO 36 I=1,3 DAU. 12
P DO 36 J=1,3 DAUX'2
QO SN(I,J) = 0.0 DAUX. 2
° SM(I,J) = 0.0 DAUX12
e DO 35 K=1,3 DAUX12
S SN(1,J) = SN(I,J) + B12(I,K,2#M-1) # RPHI(K,N ) » A22(K,J,2#¢M-1) DAUX12
__,’:J 35 SM(I,J) = SM(I,J) + B12(I,K,2%M ) » RPHI(K,M+1) » A22(K,J,2#M ) DAUX12
b C(I,J,IJ ) = SN(I,J) - SM(I,J) DAUX12
0y 36 C(J,I,IJ+1) = C(I,J,1J) DAUX12
F IJ = 1J+1 DAUX12
TS 37 IF (ISING(N).NE.0) GO TO 50 DAUX12
:;\ IF (N.EQ.1) @O TO 43 DAUX12
oy IF (FREE(N-1)) GO TO 43 SLIP
o MINT = NQSJNT + N-1 DAUX12
e 1J = 1J+1 DAUX12
® IJK(MQ,MJNT) = IJ DAUX12
s IJK(MINT,MQ) = IJ+1 DAUX12
o
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DO 42 I=1,3 DAUX12
v DO 42 J=1,3 DAUX12

I SN(I,J) = 0.0 DAUX12

v DO 41 K=1,3 DAUX12
oo 41 SN(I,J) = SN(I,J) + B12(I,K,2*M-1) # RPHI(K,N ) # A22(K,J,2#N-2) DAUX12
e C(I,J,IJ ) = -SN(I,J) DAUX12
PN 42 C(J,1,1J+1) = -SN(I,J) DAUX12
o IJ = 1J+1 DAUX12
iy 43 DO 49 L=N,NJNT DAUX12
R IF (L.EQ.M) GO TO 49 DAUX12
oy IF (IABS(JNT(L)).NE.N ) GO TO 49 DAUX12
s IF (FREE(L)) GO TO 49 SLIP
( MJNT = NQSJNT + L DAUX12
Ve 1J = IJ+1 DAUX12
s IJK(MQ,MIJNT) = IJ DAUX12
O IJK(MJNT,MQ) = IJ+] DAUX12
L DO 48 1=1,3 DAUX12
1 DO 48 J=1,3 DAUX12
SN(I,J) = 0.0 DAUX12
3 DO 47 K=1,3 DAUX12
N2 47 SN(I,J) = SN(I,J) + Bl2(I,K,2%M-1) # RPHI(K,N ) * A22(X,J,2#L-1) DAUXI2
a; C(1,J,1J ) = SN(I,J) DAUX12
48 C(J,I,1J+1) = SN(I,J) DAUX12
a2 1J = 1J +1 DAUX12
‘ 49 CONTINUE DAUX12

" 50 IF (M.EQ.NJNT) GO TO 60 DAUX12
P IF (ISING(M+1).NE.0) GO TO 60 DAUX12
oy Ml = M+l DAUX12
Wi DO J9 L=Ml1,NJNT DAUX12
B IF (IABS(JNT(L)).NE.M1) GO TO 59 DAUX12
9] IF (FREE(L)) GO TO 59 SLIP
MINT = NQSJNT + L DAUX12
O 10 = 1J+1 DAUX12
,.E IJK(MQ,MINT) = 1J DAUX12
s IJK (MINT,MQ) = IJ+1 DAUX12
b DO 58 I=1,3 DAUX12
® DO 58 J=1,3 DAUX12
;3- SM(I,J) = 0.0 DAUX12
A0 DO 57 K=1,3 DAUX12
;"::, 57 SM(I,J) = SM(I,J) + B12(I,K,2*M ) # RPHI(K,M+1) * A22(K,J,2#L-1) DAUX12
R0 C(I,J,1J ) = SM(I,J) DAUX12
e 58 C(J,I,1J+1) = SM(I,J) DAUX12
® IJ = 1J +1 DAUX12
N 59 CONTINUE DAUX12
[ 60 CONTINUE DAUX12
R0 CALL ELTIME(2,15) DAUX12
a RETURN DAUX12
e END DAUX12
L)
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A SUBROUTINE DAUX22 DAUX22
. c REV IV 07/24/86SLIP
o c CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX22
NS c DAUX22
T c DAUX22
o c -1 DAUX22
R c (C22) = (B22) (PHI) (A22) - (B24) DAUX22
o c DAUX22
) c -1 DAUX22
W c (R2) = (B22) (PHI) (U2) - (V2) DAUX22
e c DAUX22
Q; IMPLICIT REAL*8(A-H,0-2) DAUX22
{ COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DAUX22
¥ NS,NQ,NSD,NFLX,NHRNSS, NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
AT COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),U2(3,30) ,DAUX22
Wl * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSTM(30) DAUX22
.5: COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
" " RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DAUX22
: x JNT(30) ,IPIN(30) ,ISING(30),IGLOB(30) ,JOINTF(30)  DAUX22
b COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),422(3,3,60) ,DAUX22
! * F(3,30) ,TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP
. COMMON/CEULER/ IEULER(30) ,HIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT
" * FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
B LOGICAL¥*1 FREE SLIP
R COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,1JK(54,54),1J,NQ2S CHGIII
- * ,DN(3,3) ,DM(3,3) ,SN(3,3) ,SM(3,3) ,HH(3,3) ,BN(3) DAUX22
o * . IDUM(362) ,FREE(30) SLIP
N LOGICAL TEST DAUX22
o CALL ELTIME(1,16) DAUX22
& NQSJNT = NQ2S + NJNT DAUX22
fj DO 90 M=1,NJNT DAUX22
x MJNT = NQSJNT + M DAUX22
‘ TO 60 I=1,3 DAUX22
o) 60 RHS(I,MJNT) = V2(I,M) DAUX22
: N = IABS(JNT(M)) DAUX22
! IF (N.EQ.0) GO TO 90 DAUX22
. IF (FREE(M)) G0 TO 90 SLIP
A IJ = 1J+1 DAUX22
5t IJK(MJNT ,MJNT) = IJ . DAUX22
y DO 61 J=1,3 DAUX22
N DO 61 I=1,3 DAUX22
; 61 HH(I,J) = 0.0 DAUX22
° LGO = IPIN(M)+8 SLIP
> TEST = .FALSE. DAUX22
o« GO TO (64,64,64,62,64,64,64,64,63,64,64,64,64,63,63),LG0 SLIP
W 62 IF (IEULER(M).GE.7) GO TO 64 DAUX22
N TEST = IEULER(M).LT.4 DAUX22
" 63 AN = 0.0 DAUX22
DO 51 J=1,3 DAUX22
¥ 51 AN = AN + HB(J,2#M-1)#%2 » RPHI(J,N ) DAUX22
.)’
o 110
“
C

l. 4 . . g .
SODOACGACAGIGNEAC DGO A] ORK N CSTNIN ! STDATINA, ; vty OSBRI
ATt b o Iy 5 e L e G St e e K T e g e e




;;0;:::
OO
KRN
.
% \
‘..:
P
P
&
e * + HB(J,2«M )##2 » RPHI(J,M+1) DAUX22
1 IF (TEST) GO TO 64 DAUX22
P CALL DOT31 (D(1,1,N) ,HB(1,2%M-1) ,BN) DAUX22
] DO 53 J=1,3 DAUX22
oy DO 53 I=1,3 DAUX22 {
pein 53 HH(I,J) = AN*BH(I)*BN(J) DAUX22
e 64 DO 67 I=1,3 DAUX22
D RES(I,MJNT) = -V2(I,M) DAUX22
Ao DO 66 J=1,3 DAUX22
1.:53" RHS (I, MJNT) = RHS(I,MJNT) + A22(J,I,2¢M-1)%U2(J,N ) DAUX22
e ' - A22(J,1,2%M )#U2(J,M+1) DAUX22
:':".( SN(I,J) = 0.0 DAUX22
e IF (TEST) GO TO 66 DAUX22
. DO 65 K=1,3 DAUX22
65 SN(I,J) = SN(I,J) + A22(K,I,2%M-1) « RPHI(K,N ) # A22(K,J,2#M-1) DAUX22
ey * + A22(K,I,2#M ) » RPHI(K,M+1) » A22(K,J,2*M ) DAUX22
R 66 C(I1,J,1J) = SN(I,J) + HE(I,J) DAUX22
‘. 67 IF (TEST) C(I,I,1J) = AN DAUX22
Lt IF (ISING(N).NE.0) GO TO 90 DAUX22
o IF (N.EQ.1) GO TO 80 DAUX22
" IF (FREE(N-1)) GO TO 80 SLIP
R N1JNT = NQSJNT + N -1 DAUX22
i IJ = 1J+1 DAUX22
0o 1JK (MJNT,N1JNT) = IJ DAUX22
! IJK(N1JNT ,MINT) = IJ+1 DAUX22
- DO 77 1=1,3 DAUX22
LR DO 77 J=1,3 DAUX22
j:;z., SN(I,J) = 0.0 DAUX22
M DO 76 K=1,3 DAUX22
e 76 SN(I,J) = SN(I,J) + A22(K,I,2#M~1) # RPHI(K,N ) * A22(K,J,2%N-2) DAUX22
e c(1,d,13) = -SN(I,J) DAUX22
D) 77 C(J,1,1J+1) = -SN(I,J) DAUX22
T 1J = 1J+1 DAUX22
:;:'.} 80 IF (M.EQ.NJNT) GO TO 90 DAUX22
Ml = M+l DAUX22
s DO 88 L=M1,NJNT DAUX22
" IF (IABS(JNT(L)).NE.N) GO TO 88 DAUX22
hd IF (FREE(L)) GO TO 88 SLIP
2, LJNT = NQSJNT + L DAUX22
s 1J = 1J+1 DAUX22
nelne IJK (MJNT,LJNT) = I1J DAUX22
K2 IJK(LJNT,MJNT) = IJ+l DAUX22
: DO 87 I=1,3 DAUX22
s DO 87 J=1,3 DAUX22
o SN(1,J) = 0.0 DAUX22
s DO 86 K=1,3 DAUX22
" 86 SM(I,J) = SN(I,J) + A22(K,I,2#M-1) * RPHI(K,N ) # A22(K,J,2#L-1) DAUX22
P c(1,J,13) = SN(I1,J) DAUX22
2 87 C(J,I,1J+1) = SN(I,J) DAUX22
2 1J = 1J+1 DAUX22
e
e
o 111
o,
s
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88 CONTINUE
90 CONTINUE
CALL ELTIME(2,16)
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SUBROUTINE DAUX31

REV IV

CALLED BY SUBROUTINE DAUX TO COMPUTE

(C13)

(C31)

-1 -1

(B11) (M) (A13) + (B12) (PHI) (A23)

-1 -1

(B31) (M) (A1l1) + (B32)(PHI) (A21)

IMPLICIT REAL*8 (A-H,0-2)

COMMON/CONTRL/ TIME,NSEG,NJNT, NPL,NBLT,NBAG,NVEH, NGRND,
NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG

*

DAUX31

07/24/86SLIP

DAUX31
DAUX31
DAUX31
DAUX31
DAUX31
DAUX31
DAUX31
DAUX31
DAUX31
DAUX31
PAGE

COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

*

COMMON/CMATRX/

*

COMMON/CSTRNT/

#*
%
*

COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54),1J,NQ2S

RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90),
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30)

DAUX31
DAUX31

vi(3,30),v2(3,30),v3(3,12),B12(3,3,60) ,A22(3,3,60) ,DAUX3}

F(3,30),TQ(3,30) ,WJ(30) ,A11(3,3,30)

A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24),B32(3,3,24),

SLIP
DAUX31

HHT(3,3,12) ,RK1(3,12) ,RK2(3,12) ,QQ(3,12),TQQ(3,12) ,DAUX31

RQQ(3,12) ,HQQ(3,12),8QQ(12) ,CFQQ(12),

KQ1(12) ,KQ2(12) ,KQTYPE(12)

CALL ELTIME(1,17)
DO 30 N=1,NQ
IF (KQTYPE(N).LT.0) GO TO 30

Kl
K2

KQl(N)
KQ2 (W)

NNS = NQ25 - NQ + N

IF (K1.LE.1) GO TO 13

IF (IABS(JNT(K1-1)).EQ.0) GO TO 13
IF (ISING(K1).NE.0) @GO TO 13

Cl13(K1-1,N)

C31(N,K1-1)

MQ = NQ2S +
IJ = IJ+l

IJK(MQ,NNS)
IJK(NNS,MQ)
Do 12 1=1,3
Do 12 J=1,3
SUM = 0.0

+

-

-1

B11(K1-1,K1)M (K1) A13(K1,N)

-1

B12(X1-1,K1)PHI (K1)A23(K1,N)

-1

B31(N,K1)M (K1) A11(K1,K1-1)

-1

B32(N,K1)PHI (K1)A21(Kl,K1-1)

Kl -1

1J
IJ+1
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DA"xg:
DAUX
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§-1) DA‘IIg
*N- L
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wln (X,K1) J-’"rx.z““l D‘Ux:n
) _2)*”?{.1\13(]){;312”{(1-1’ a1
R 0.0 X 2*“1)*Rw(x I(K’KIII(K'J' D‘stl
kX TUM = K=1,3 Bl2(I, X1-1 )“m’n(xl)”A ' DAuxsl
o oL 11‘I’K'2""l-1)'“ DATES ]
e UK = K A:_'.2(I'K')(.2“'l DAUX 1
o S UM + B B31(1, I’Am{:sl
h *Tul =T '= SUM DAngl
8 I ) = 01 UX31
;,‘,“:: c(I, IJ+1 16 GO T DA 31
e J, TO 0) 16 AUX
oo e, J+1 Go EQ. T0 D 31
2y 12 =1 1) -1)). ao 2,8 DAUX
,w. 1J K2.LE. (K2 0) 13(K2, UX31
,:t. IF ( S (JNT ) .NE. -1 K2)A DA 1
) B ‘Igrlﬁ‘xz DM 3(X2,M) Dﬂ“xi;
e ( K )42 AUX
il‘.':.‘ iF (X2-1, (K2 D 31
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{ c wxDU 2)A21(X2, | DAURS )
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:... c csl(u' R 332(" SLI;
:::" C 1 SL1 31
R c + K2 - DAUX;;I
e c - wazs 5 SLip
R ° 1 - o MS) - 13 ) DATXG
o (MQ, ) = N IpP
: k(s ) o A
e 1J I=1, ) #A2 ) 2-2 D 31
T 15 =1.3 K2 2N 28K AUX
DO 5 J=1, HI (X, (X,J, (J.K, D UX31
P 2) *RP pro i N Dauza)
) M = 0 *K2- (X2) X2) 2-1 DAUX
9 SUl = 0. K,2 ) *RW BI(X, J,K X31
'.D:IQ UM =1,3 12(1, K2-1 ) #RP 11(X, DAU
Yty T 14 X +B I.X, N 2) %A AUX31
R DO SUM A1l ( K,2% *RW(X D 31
.c.:.., SUM = - 332(1',(:2*" D‘ux:sl
B "UM = TUM + B31(1, DAURS ]
)f.ﬂ'{ 14 TUM = e S D:gal
> . - TUM D 31
o c(l'j 1J+1) TO 30 21 D‘Uxal
i lr,3, 101 0 a0 10 AT
: \ 15 1J = NT.LE. K1) Ggo 21 DAUX 1
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9 IF (1SN (K1 T JNT(L) )
a.,. THA 1,§
g I L svce 7 anas
NOAY c FO 1M 1 3(K1,
o c 11(L,K kDa2
e c L,N) =B K1) PHI
l:":' c C13(L, 12(L, 114
0,!3,0 +B
.l.;o,a c
::0:.9 ¢
o ¢
o
\)
;:.tg.
i.' >
i
s
e

]
X3
LI
..‘.'( 4
Wit
§ 1) LN
RO el
IR
Wn) ‘tt.'s ‘
RORURAN
AN,
X ‘x"‘ :
LK &
QO %",
Veityat
ittt
YA A2 W
Hetd L
0 |.|,;‘,Qt b
RRERERRSR
_ '. ‘.“7. (XN
~ " :”n‘ J
0 aly
WY
GOSN
MR 4
e
- .
QH_QJ
UhS
Wals;
O; 9,
U
i) ¥y AN
[} e
s,
X QCA."»“ hd
- N ‘;‘O'il.‘
[} M'n, L
Wl
>




S o " W ra bl s A - O O O N T T T T U T TP VT TV Y PV P RO T o T PRy Y P O Y v TPy,

@
N
b
"“: \
W
e c DAUX31
i c -1 DAUX31
R c C31(N,L) = B31(N,KD)M  (K1)A11(KX1,L) DAUX31
o c -1 DAUX31
0 c + B32(N,K1)PEI  (K1)A21(K1,L) DAUL31
o, C
R MQ = NQ2S ¢ L DAUX31
') IF (I1JX(MQ,NNS).KE.O0) GO TO 18 DAUX31
N 1J = 1J+1 DAUX31
! I1JK(MQ,NNS) = 1J DAUX3!
Gol IJK(NNS,MQ) = 1J+1 DAUX31
b DO 17 J=1,3 DAUX31
! DO 17 1=1,3 DAUX31
. C(I,J,IJ ) = 0.0 DAUX31
s 17 C(I,J,1J+1) = 0.0 DAUX31
A IJ = IJ+1 DAUX31
3 3 18 JJ = 1JK(MQ,MNS) DAUX31
PLe DO 20 I=1,3 DAUX31
& DO 20 J=1,3 DAUX31
o SUM = C(I,J,JJ) SLIP
iy TUM = C(I,J,JJ+1) SLIP
KR DO 19 K=1,3 DAUX31
e SUM = SUM + B12(I,K,2#L-1)*RPHI (K,K1)#A23(K,J,2#N-1) DAUX31
o * +A11(I,K,L)*RW(K1) *A13(K,J,2%N-1) SLIP
wiy 19 TUM = TUM + B32(I,K,2#N-1)#RPHI(K,K1)*B12(J,K,2%L-1) DAUX31
4 * +B31(I,K,2#N-1)*RW(K1) *A11(J K,L) SLIP
e c(1,3,3J) = SUM DAUX31
i 20 C(I,d,dJ+1) = TUM DAUX31
ik 21 IF (IABS(JNT(L)).NE.K2) GO TO 26 DAUX31
o IF (ISING(X2).NE.0) GO TO 26 DAUX31
'l c DAUX31
‘)_‘ c FOR ANY L SUCH THAT JNT(L) = K2 D:ggi
,'. c D
R c -1 DAUX31
{3;-: c C13(L,M) = B11(L,K2)M  (K2)A13(X2,N) DAUX31
R C -1 DAUX31
~*L' c + B12(L,K2)PHI  (K2)A23(K2,N) DAUX31
c DAUX31
N
) c -1 DAUX31
}‘3: c C31(N,L) = B31(N,K2)M  (K2)Al1l(K2,L) DA%SI
N c -1 DAUX31
A c + B32(N,K2)PHI  (K2) A21(K2,L) oagxsl
M c DAUX31
® MQ = NQ2S + L DAUX31
6;.6 IF (IJK(MQ,NNS).NE.O) GO TO 23 DAUX31
it IJ = 1J+1 DAUX31
o 1JK(MQ,NNS) = 1J DAUX31
o IJK(NNS,MQ) = 1J+1 - DAUX31
! DO 22 J=1,3 DAUX31
o DO 22 1=1,3 DAUX31
t'.';
s:l:|
vy
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A c(1,J,1J )
- 22 C(I,J,1J+1)
::. IJ = IJ+1

e 23 JJ

B DO 25 1=1,3
L DO 25 J=1,3

R DO 24 K=1,3

P&‘ [ 4 +

24 TUM = TUM +

4 * +
o c(1,d,dd)

o 25 C(I1,J,JJ+1)
o 26 CONTINUE
X 30 CONTINUE

L RETURN
END

ol e wl’s
Rt e

.rb::r"‘ &

IJK(MQ,

= SUM = C(I,J,
i TOM = C(I,J,

0.0
0.0
NNS)

JJ)
JJ+1)

All1(I,K,L)*RW(K2)*Al13(K,J,2#N)

N SUM = SUM + B12(I,K,2%L-1)#RPHI(K,K2)#*A23(K,J,2%N

)

B32(I,K,2*N )#RPHI(K,K2)#B12(J,K,2#L-1)

B31(I,K,2xN)*RW(K2) *%A11(J,K,L)
= SUM
= TUM

e CALL ELTIME(2,17)
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SUBROUTINE DAUX32

CALLED BY SUBROUTINE DAUX TO COMPUTE

-1
(B22) (PHI) (A23)

(C23)

-1

(C32) (B32) (PHI) (A22)

IMPLICIT REAL#8 (A-H,0-2)

COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND,
NS,NQ,NSD,NFLX,NHRNSS , NWINDF , NJNTF ,NPRT (38) ,NPG

DAUX32

07/24/86SLIP

DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
PAGE

COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90),
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30)

*

DAUX32
DAUX32

COMMON/CMATRX/ V1(3,30),v2(3,30),v3(3,12) ,B12(3,3,60),A22(3,3,60) ,DAUX32

F(3,30),TQ(3,30) ,WJ(30) ,A11(3,3,30)
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24) ,B32(3,3,24),

SLIP
DAUX32

HHT(3,3,12) ,RK1(3,12) ,RK2(3,12) ,QQ(3,12),TQQ(3,12) ,DAUX32

RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12),

KQ1(12) ,KQ2(12) ,KQTYPE(12)
LOGICAL*1 FREE

COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,1JK(54,54) ,1J,HQ2S
,DN(3,3) ,DM(3,3) ,BN(3) ,IDUM(416) ,FREE(30)

CALL ELTIME(I,18)

NQSJNT = NQ2S + NJNT

DO 60 N=1,NQ

IF (KQTYPE(N).LT.0) GO TO 60
K1l = KQl(N)

K2 = KQ2(W)

NNS = NQ2S - NQ + N

IF (K1.LE.1) GO TO 43
IF (IABS(JNT(K1-1)).EQ.0) GO TO 43
IF (FREE(K1-1)) GO TO 43

IF (ISING(K1).NE.0) GO TO 43

-1
C23(K1-1,N) = B22(K1-1,K1)PHI (K1)A23(Kl,N)

-1
C32(N,K1-1) = B32(N,K1)PHI (K1)A22(K1,K1-1)

KJNT = NQSJNT
IJ = IJ+1
1JK(KJNT, NNS)
IJK (NNS ,KJNT)
DO 42 I=1,3
DO 42 J=1,3
SUM = 0.

+

Kl -1

1J
IJ+1

1,
0
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DAUX32
DAUX32
SLIP

CHGIII
SLIP

DAUX32
DAUX32
DAUK32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
SLIP

DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
DAUX32
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DAUX32
DAUX32
DAUX32
DAUX32
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P
.
\-h‘\
s
#! ]
A
e
Lol TUM = 0.0 DAUX32
c N DO 41 K=1,3 DAUX32
o SUM = SUM + A22(K,I,2#K1-2) * RPHI(K,K1) * A23(K,J,2#N-1) DAUX32
a 41 TUM = TUM + B32(I,K,2%N-1 ) # RPHI(K,K1) * A22(K,J,2#K1-2) DAUX32
i C(1,J,1J ) = -SUM DAUX32
g 42 C(1,J,1J+1) = -TUM DAUX32
R 1J = 1J+1 DAUX32
o, 43 IF (K2.LE.1) GO TO 46 DAUX32
:':%' IF (IABS(JNT(K2-1)).EQ.0) GO TO 46 DAUX32
o IF (FREE(K2-1)) GO TO 46 SLIP
ey IF (ISING(K2).NE.0) GO TO 46 DAUX32
e c DAUX32
S c -1 DAUX32
- c C23(K2-1,N) = B22(K2-1,K2)PHI  (K2)A23(K2,N) DAUX32
) c DAUX32
Y c -1 DAUX32
o c C32(N,K2-1) = B32(N,K2)PHI (K2)A22(K2,K2-1) DAUX32
s c DAUX32
- KJHT = NQSJINT + K2 - 1 DAUX32
o IJ = 1J+1 DAUX32
e IJK (KIJNT,NNS) = IJ DAUX32
> 1JK (NNS,KJNT) = 1J+1 DAUX32
A DO 45 I=1,3 DAUX32
i DO 45 J=1,3 DAUX32
e SUM = 0.0 DAUX32
- TUM = 0.0 DAUX32
e DO 44 K=1,3 DAUX32
s SUM = SUM + A22(K,I,2%K2-2) * RPHI(K,K2) * A23(K,J,2»N ) DAUX32
ety 44 TUM = TUM + B32(I,K,2%N ) » RPHI(K,K2) » A22(K,J,2#K2-2) DAUX32
- C(1,J,1J ) = -SUM DAUX32
-l 45 C(I,J,IJ+1) = -TUM DAUX32
Lo IJ = 1J+1 DAUX32
o 46 IF (NJNT.LE.O) G0 TO 60 DAUX32
R DO 56 L=1,NJNT DAUX32
iy IF (FREE(L)) GO TO 56 SLIP
;:.'_: IF (IABS(JNT(L)).NE.K1) GO TO 51 DAUX32
- IF (ISING(K1).NE.O) GO TO 51 DAUX32
- c DAUX32
e c FOR ANY L SUCH THAT JNT(L) = K1 DAUX32
b c DAUX32
-1 c -1 DAUX32
Hod c C23(L,N) = B22(L,K1)PHI (K1)A23(K1,N) DAUX32
< c DAUX32
- c -1 DAUX32
Y c C32(N,L) = B32(N,K1)PHI (K1)A22(K1,L) DAUX32
<D c DAUX32
o KJNT = NQSJINT + L DAUX32
o IF (IJK(KJNT,NNS) .NE.O) GO TO 48 DAUX32
IJ = 1J+1 DAUX32
R IJK(KJNT ,NNS) = IJ DAUX32
:'.:'
o
e 118

: ! g? g et J d \ MRS OSOAOSOG0M060BOSON0A0B000000M
TSI e ek MRy et i e et ittt dingddaginlintngide gty

. 3



O
o
s
e IJK(NNS ,KJNT) = 1J+1 DAUX32
. DO 47 J=1,3 DAUX32
ok DO 47 I=1,3 DAUX32
g C(1,J,1J ) = 0.0 DAUX32
N 47 C(I,J,1J+1) = 0.0 DAUX32
! 1J = IJ+1 DAUX32
S 48 JJ = IJK(KJNT,NNS) DAUX32
) DO 50 I=1,3 DAUX32
o DO 50 J=1,3 DAUX32
W SUM = C(I,J,JJ) DAUX32
N TUM = C(I,J,JJ+1) DAUX32
:;' DO 49 K=1,3 DAUX32
- SUM = SUM + A22(K,I,2#L-1 ) # RPHI(K,K1) » A23(K,J,2#N-1) DAUX32
( 49 TUM = TUM + B32(I,K,2¢N-1 ) * RPHI(K,K1) » A22(K,J,2#L-1 ) DAUX32
o C(1,J,JJ) = SUM DAUX32
) 50 C(I,J,JJ+1) = TOM DAUX32
- 51 IF (IABS(JNT(L)).NE.K2) GO TO 56 DAUX32
o IF (ISING(K2).NE.0) @GO TO 56 DAUX32
Vas c DAUX32
e c FOR ANY L SUCH THAT JNT(L) = K2 DAUX32
Y c DAUX32
_‘(2: c -1 DAUX32
o c €23(L,N) = B22(L,K2)PHI  (K2)A23(K2,N) DAUX32
s c DAUX32
R c -1 DAUX32
" c C32(N,L) = B32(N,K2)PHI (K2)A22(K2,L) DAUX32
- c DAUX32
00 KJINT = NQSJNT ¢ L DAUK32
.';:;' IF (IJK(KJNT,NNS).NE.0) GO TO 53 DAUX32
o IJ = 1J+1 DAUX32
£ IJK(KJNT,NNS) = 1J DAUX32
2 I1JK (NNS,KJNT) = 1J+1 DAUX32
A DO 52 J=1,3 DAUX32
N DO 52 1=1,3 DAUX32
A C(1,J,1IJ ) = 0.0 DAUX32
b 52 C(1,J,1J+1) = 0.0 DAUX32
Ly IJ = 1J¢1 DAUX32
‘ 53 JJ = IJK(KJNT,NNS) DAUX32
% DO 55 I=1,3 DAUX32
ﬁ DO 55 J=1,3 DAUX32
'y SUM = C(I,J,JJ) DAUX32
TUK = C(I,J,JJ+1) DAUX32
DO 54 K=1,3 DAUX32
,, SUM = SUM + A22(K,I,2%L-1) # RPHI(K,K2) * A23(K,J,2#N ) DAUX32
! 54 TUM = TUM + B32(I,K,2#N ) # RPHI(K,K2) » A22(K,J,2#L-1) DAUX32
.;i. C(I1,J,JJ) = SUM DAUX32
;.::; 55 C(I,J,JJ+1) = TUM DAUX32
.::c 56 CONTINUE DAUX32
S5 60 CONTINUE DAUX32
, CALL ELTIME(2,18) DAUX32
..0:..
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por RETURN DAUX32
a END DAUX32
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SUBROUTINE DAUX33 DAUX33
REV IV 07/24/86SLIP
CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX33
DAUX33
-1 -1 DAUX33
(C33) = (B31)(M) (Al3) + (B32)(PHI) (A23) - (B35) DAUX33
DAUX33
-1 -1 DAUX33
(R3) = (B31)(M) (U1) + (B32)(PHI) (U2) - (V3) DAUX33
DAUX33
IMPLICIT REAL#*8 (A-H,0-2) DAUX33
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,BVEH, NGRND, DAUX33
» NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30),U2(3,30) ,DAUK33
* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX33
COMMON/DESCRP/ PHI(3,30),W(30),RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
* RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DAUX33
* JNT (30) , IPIN(30) ,ISING(30),IGLOB(30),JOINTF (30) DAUX33
COMMON/CMATRX/ V1(3,30),Vv2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60) ,DAUX33
* F(3,30),TQ(3,30) ,wJ(30) ,A11(3,3,30) SLIP
COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24),B32(3,3,24), DAUX33
* HHT(3,3,12) ,BK1(3,12) ,RK2(3,12),QQ(3,12),TQQ(3,12) ,DAUX33
* RQQ(3,12) ,HQQ(3,12),5QQ(12),CFQQ(12), DAUX33
* KQ1(12) ,KQ2(12) ,KQTYPE(12) DAUX33
COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,1JK(54,54) ,1J,NQ2S CHGIII
CALL ELTIME(1,19) DAUX33
DO 90 N=1,NQ DAUX33
IF (KQTYPE(N) .LT.0) GO TO 90 DAUX33
K1 = KQl(N) DAUX33
K2 = KQ2(N) DAUX33
NNS = NQ2S - NQ + N DAUX33
DAUX33
-1 -1 DAUX33
RHS (N) = B31(N,K1)M (K1)U1(K1) + B32(N,K1)PHI (K1)U2(K1) DAUX33
-1 -1 DAUX33
+ B31(N,K2)M (K2)U1(K2) + B32(N,K2)PHI (K2)U2(KX2) DAUX33
DAUX33
- V3N DAUX33
DAUX33
DO 63 I=1,3 DAUX33
SUM = 0.0 DAUX33
DO 62 K=1,3 DAUX33
62 SUM = SUM + B31(I,K,2»N-1)#Ul(K,K1) + B32(I,K,2#N-1)«U2(K,K1) DAUX33
* + B31(I,K,2%N )#Ul(K,K2) + B32(I,K,2%N )#*U2(K,K2) DAUX33
63 RHS(I,NNS) = SUM - V3(I,N) DAUX33
DAUX33
-1 -1 DAUX33
C33(N,N) = B31(N,K1)M (K1)A13(K1,N) + B32(N,K1)PHI (K1)A23(K1,6N)DAUX33
-1 -1 DAUX33
+ B31(N,K2)M (K2)A13(X2,N) + B32(N,K2)PHI (K2)A23(K2,N)DAUX33
121
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o
o
o
ooy,
Bt C DAUX33
c - B3S(N,W) DAUX33
K c DAUX33
42N IJ = IJ+1 DAUX33
o IJK (NNS,NNS) = IJ DAUX33
Y IF (KQTYPE(N).EQ.2) GO TO 51 DAUX33
s IF (KQTYPE(N).EQ.4) GO TO 51 DAUX33
,'.7 DO 65 I=1,3 DAUX33
‘ DO 65 J=1,3 DAUX33
0 SUM = -HHT(I,J,N) DAUX33
D IF (I.EQ.J) SUM = 1.0+SUM DAUX33
0 DO 64 K=1,3 DAUX33
P 64 SUM = SUM + B31(I,K,2#N-1)% BRW( K1)#A13(K,J,2#N-1) DAUX33
A * + B31(I,K,2#N )% RW( K2)#Al3(K,J,2%N ) DAUX33
e * + B32(I,K,2%N-1)*RPHI (K,K1)%A23(K,J,2%N-1) DAUX33
Ay * + B32(1,K,2%N )#RPHI(K,K2)#A23(K,J, 2N ) DAUX33
X, 65 C(I1,J,1J) = SUM DAUX33
e GO TO 59 DAUX33
0 c DAUX33
nd c FOR KQTYPE = 2 OR 4, SET C33(N,N) = B#I DAUX33
w c WHERE B = SUM OF DIAGONAL ELEMENTS OF DAUX33
ﬁ: c -1 -1 DAUX33
c (B31) (M) (A13) + (B32) (PHI) (A23) DAUX33
AN c DAUX33
e 51 SUM = 0.0 DAUX33
e DO 55 I=1,3 DAUX33
R DO 55 K=1,3 DAUX33
P 55 SUM = SUM + B31(I,K,2#N-1)* BRW( K1)*Al13(K,I,2#N-1) DAUX33
2 . + B31(I,K,2%N )# BRW( K2)#Al13(K,I,2*N ) DAUX33
'.::' * + B32(I,K,2%N-1)#RPHI (K,K1)#A23(K,I,2#N-1) DAUX33
o * + B32(I,K,2%N )#RPHI(K,K2)#A23(K,I,2%N ) DAUX33
— DO 57 I=1,3 DAUX33
! DO 56 J=1,3 DAUX33
‘};‘. 56 C(I,J,1J) = 0.0 DAUX33
e 57 C(I,1,1J) = SUM DAUX33
() 59 IF (N.EQ.NQ) GO TO 90 DAUX33
.&' N1 = N+l DAUX33
s DO 85 M=N1,NQ DAUX33

2 IF (KQTYPE(M).LT.0) GO TO 85 DAUX33
3¢ MNS = NQ2S - NQ + M DAUX33
el IF (ISING(K1).NE.0) @GO TO 75 DAUX33
b (3 IF (K1.NE.KQl(M)) Go TO 70 DAUX33
o IF (IJK(MNS,NNS).NE.O) GO TO 67 DAUX33
o c DAUX33
4 c FOR ANY M)N SUCH THAT K1(N) = K1(M) DAUX33
3’.’ c DAUX33
‘o.:‘,- c -1 DAUX33
B C C33(N,M) = C(N,M) + B31(N,KI) M (K1)AL3(K1,M) DAUX33
o c -1 DAUX33
5 c + B32(W,K1)PRI  (K1)A23(K1,M) DAUX33
-4
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R
.,
R
1h
ﬁ-..
p.Ov c DAUX33
- c -1 DAUX33
:;::: c C33(M,N) = C(M,N) + B31(M,Kl1) M (K1)Al3(X1,N) DAUX33
Y c -1 DAUX33
o, c + B32(M,K1)PHI (K1)A23(K1,N) DAUX33 '
o c DAUX33
e 1J = 1J+1 DAUX33
»), 1JK (MNS ,NNS) = IJ DAUX33
o IJK (NNS ,MNS) = IJ+1 DAUX33
:"3; DO 66 J=1,3 DAUX33
ke DO 66 I=1,3 DAUX33
X C(1,J,1J ) = 0.0 DAUDX33
8 66 C(I,J,IJ+1) = 0.0 DAUX33
(_ IJ = IJ+1 DAUX33
67 JJ = IJK(MNS,NNS) DAUX33
L DO 69 I=1,3 3 DAUX33
R DO 69 J=1,3 DAUX33
il SUM = C(I,J,JdJd) DAUX33
! TUM = C(I,J,dJ+1) DAUX33
et DO 68 K=1,3 DAUX33
o SUM = SUM + B31(I,K,2#N-1)% RW( X1)*Al3(K,J,2#M-1) DAUX33
A * + B32(I,K,2#N-1)#RPHI (K, K1) #A23(K,J,2%M-1) DAUX33
o 68 TUM = TUM + B31(I,K,2#M-1)% BRW( K1)#Al3(K,J,2#N-1) DAUX33
;?,‘ * + B32(I,K,2#M-1)*RPHI (K,K1) #A23(K,J,2#N-1) DAUX33
A C(I,J,JJ ) = SUM DAUX33
e 69 C(I,J,JJ+1) = TUM DAUX33
Y 70 IF (K1.NE.XQ2(M)) G0 TO 75 DAUX33
" IF (IJK(MNS,NNS).NE.0) GO TO 72 DAUX33
o c DAUX33
o c FOR ANY M)N SUCH THAT K1(K) = K2(M) DAUX33
* - c DAUX33
,3 C -1 DAUX33
ey c C33(N,M) = C(N,M) + B31(N,K1) M (K1)A13(K2,M DAUX33
e c -1 DAUX33
! c + B32(N,K1)PHI (K1)A23(K2,M) DAUX33
) c DAUX33
' c -1 DAUX33
'_ c C33(M,N) = C(M,N) + B31(M,K2) M (K1)Al3(K1,N) DAUX33
] c -1 DAUX33
oL c + B32(M,K2)PHI (K1)A23(K1,W) DAUX33
ok C DAUX33
i: 1J = 1J+1 DAUX33
‘ IJK (MNS,NNS) = 1J DAUX33
L 1JK (NNS,MNS) = 1J¢1 DAUX33
s DO 71 J=1,3 DAUX33
o Do 71 I=1,3 DAUX33
b/ Ct1,J,IJ ) = 0.0 DAUX33
71 C(I,d,1J+1) = 0.0 DAUX33
~ IJ = 1J+1 DAUX33
it 72 JJ = IJK(MNS,NNS) DAUX33
3
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'tlgfq. DAUX33

DO 74 I=1,3 DAUX33

- DO 74 J=1,3 DAUX33
.}. SUM = C(I,J,J) DAUX33
;.::': TUM = C(I,J,dJ+1) DAUX33
Sl K=1,3 33
;::"3 33173 SUM + B31(I,K,2#N-1)% RW( K1)*A13(K,J,2¢M ; g:ggss
) " * B3Z(L,K,26N-1) BPHL (K K1) kA23(K,J,24M ) DAUX33
o 73 TUM = TUM + B31(I,K,2#M )& RW( l(l)!Al3(x-J-2"'-i) DAUX33
5:‘.::0' " + B32(1,K,2#M )*RPEI(K,K1)*A23(K,J,2#N- DAUX33
S C(1,3,3J ) = SUM DAUX33
sy 74 C(1,J,JJ+1) = TUM DAUX33
2 , 75 IF (ISING(K2) .NE.0) GO TO 85 DATX33
r IF (K2.NE.KQ1(M)) GO TO 80 DAUX33
e IF (IJK(MNS,NNS).NE.0) GO TO 77 DAUX33
1 c . DAUX33
e C  FOR ANY M>¥ SUCH THAT K2(W) = K1(M) DAUX33
e c -1 DAUX33
1 AUX33
' 2 C33(N,M) = C(N,M) + B31(N,K2) M (K2)A13(K1,M) gwxss
el ’ -1

o

iy g + B32(N,K2)PHI  (K2)A23(K1,M) gﬁggg
o,

a?‘»; c 0 DAUX33
3> 33
AN S C33(M,N) = C(M,N) + B31(M,K1) M (K2)A13(K2,N) g:ggss
® ’ -l a

o c + B32(M,K1)PHI  (K2)A23(K2,N) P
e c DAUX33
oy 1J = 1J+1 DAUX33
o 1JK (MNS,NNS) = 1J DAUX33
s 1JK (NNS,MHS) = 1J+1 DAUX33
) DO 76 J=1,3 DAUX33
bt C(I.J,15 ) = 0.0 DAUX33
o 76 C(I,J,1J+1) = 0.0 DAUX33
e IJ = 1J+1 DAUX33
e 77 JJ = IJK(MNS,NNS) DAUX33
DO 79 I=1,3 DAUX33
» DO 79 J=1,3 DAUX33
L SUM = C(I,J,JJ) DAUX33
b TUM = C(I,J,JJ+1) DAUX33
P 78 K=1,3

i o e ok B31(I,K,2¢N )® RW( K2)%AI3(K,J,2#M-1) bt
® . + B32(I,K,2*N )#RPHI (K,K2)#A23(K,J,2%M-1) DAUX33
n 78 TUM = TUM + B31(I,K,2#M-1)% RW( K2)*A13(K,J,2¢N ) DAUX33
o ' + B32(1,K,2#M-1)#RPHI (K,K2) #A23(K,J,2¢N ) DAUX33
- i C(1,J,dJ ; = iﬂ DAUX33
A0 79 C(1,d,dJ+1) = DAUX33
Yl 80 IF (K2.NE.KQ2(M)) @0 TO 85 DAUE3S
e IF (I1JK(MNS,NNS).NE.0) GO TO 82 DAUX33
e ¢
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R c FOR ANY M)N SUCH THAT K2(N) = K2(M) DAUX33

! c DAUX33

'.‘;.‘,.i' c -1 DAUX33

:-g.. c C33(N,M) = C(N,M) + B31(N,K2) M (K2)A13(K2,M) DAUX33

ol c -1 DAUX33

oy c + B32(N,K2)PHI (K2)A23(K2,M DADX33

DAL c DAUX33

') c -1 DAUX33

"" c C33(M,N) = C(M,N) + B31(M,K2) M (K2)A13(K2,N) DAUX33

,\c, c -1 DAUX33

e c + B32(M,K2)PHI  (K2)A23(K2,N) DAUX33

pXR c DAUX33

-' 1J = 1J+1 DAUX33
IJK (MNS ,NNS) = IJ DAUX33

.;. IJK(NNS ,MNS) = IJ+l DAUX33

e DO 81 J=1,3 DAUX33

o Do 81 I=1,3 DAUX33

R C(I,J,I1J ) = 0.0 DAUX33

ot 81 C(I,J,IJ+1) = 0.0 DAUX33

o IJ = IJ+1 DAUX33

K-l 82 JJ = IJK(MNS,NNS) DAUX33

«,jﬁ DO 84 I=1,3 DAUX33

o DO 84 J=1,3 DAUX33

-,;«‘ SUM = C(I,J,JJ) DAUX33

o TUM = C(I,J,JJ+1) DAUX33

e DO 83 K=1,3 DAUX33

) SUM = SUM + B31(I,K,2#N )% BW( K2)#A13(K,J,2%M ) DAUX33

; * + B32(I,K,2%N )*RPHI(K,K2)#*A23(K,J,2%M ) DAUX33

;!' 83 TUM = TUM + B31(I,K,2¢M )* BRW( K2)#A13(K,J,2%N ) DAUX33

g * + B32(I,K,2#M )#RPHI(K,K2)#*A23(K,J,2#§ ) DAUX33

e c(1,J,JJ ) = SUM DAUX33

@) 84 C(I,J,J3+1) = TUM DAUX33

;:E.. 85 CONTINUE DAUX33

f.,'-. 90 CONTINUE DAUX33

O CALL ELTIME(2,19) DAUX33

R RETURN DAUX33

AL END DAUX33
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SUBROUTINE DAUX44 DAUX44

c REV IV 07/24/86SLIP
IMPLICIT REAL%8(A-H,0-2) DAUX44 o
COMMON/CONTRL/ TIME,NSEG,NJNT ,NPL ,NBLT ,NBAG,NVEH, NGRND, DAUX44 v
* NS,NQ,NSD,NFLX ,NHRNSS , NWINDF , NJNTF , NPRT (36) ,NPG PAGE :
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,DAUX44 Py
* SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX44 !

COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
* RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DAUX44 t
* JNT (30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30) DAUX44 y,
COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60) ,DAUX44 v
x F(3,30),TQ(3,30) ,WwJ(30) ,A11(3,3,30) SLIP 3

COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24),B832(3,3,24), DAUX44

* HHT(3,3,12) ,RK1(3,12) ,RK2(3,12),QQ(3,12) ,TQQ(3,12) ,DAUX44
* RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), DAUX44
* KQ1(12) ,KQ2(12) ,XQTYPE(12) DAUX44 )
COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24) ,V4(3,8) ,NFLEX(3,8) DAUX44 .
LOGICAL*1 FREE SLIP v
CuMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,1JK(54,54) ,1J,NQ2S CHGIII \
* ,IDUM(458) ,FREE(30) SLIP
IF (NFLX.EQ.0) GO TO 99 DAUX44 2
CALL ELTIME(1,33) DAUX44 4
DO 90 L=1,NFLX DAUX44 r
N1 = NFLEX(1,L) DAUX44 ;
N2 = NFLEX(2,L) DAUX44 )
N3 = NFLEX(3,L) DAUX44
IJ = 1J+1 DAUX44 )
Do 10 I=1,3 DAUX44 "
DO 10 J=1,3 DAUX44 4
C(1,J,1J) = 0.0 DAUX44 i
DO 10 K=1,3 DAUX44
10 C(I,d,1J) = C(I,J,1J) + B42(I,K,3%L-2)«RPHI(K,N1)%B42(J K,3%L-2) DAUX44
* + B42(I,K,3sL-1)#RPHI (K,N2) *B42(J,K,3%L-1) DAUX44 5
* + B42(I,K,3%L )»RPHI(K,N3)x%B42(J,K,3xL, ) DAUX44 ‘
NSL = 2%NS+L DAUX4 4 "
IJK(NSL,NSL) = IJ DAUX44 "
DO 20 I=1,3 DAUX44 v
RHS (I,NSL) = -V4(I,L) DAUX44 .
DO 20 J=1,3 DAUX44 N
20 RHS(I,NSL) = RHS(I,NSL) + B42(I,J,3%L-2)#U2(I, N1} DAUX44 "
+ B42(I,J,3%L-1)#U2(I,N2) DAUX44 Iy
+ BA2(I,J,3%L )#U2(I,N3) DAUX44 "
IF (L.EQ.NFLX) GO TO 30 DAUX44 .
LP1 = L+l DAUX44 ,
DO 29 M=LP1,NFLX DAUX44 "
DO 28 II=1,3,2 DAUX44 A
IL = NFLEX(II,L) DAUX44 A
IF (ISING(IL).NE.0O) GO TO 28 DAUX44 3
DO 27 JJ=1,3,2 DAUX44 b,
IF (NFLEX(II,L).NE.NFLEX(JJ,M)) GO TO 27 DAUX44 3
5
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o NSM = 24NS+M DAUX44
. JK = IJK(NSL,NSM) DAUX44
i KJ = IJK(NSM,NSL) DAUX44
ol IF (JK.GT.0) GO TO 22 DAUX44
) IJK(NSL,NSM) = IJ+1 DAUX44
o IJK(NSM,NSL) = IJ+2 DAUX44
) JK = 1J+1 DAUX44
. KJ = 1J+2 DAUX44
W 1J = 1J+2 DAUX44
! Do 21 I=1,3 DAUX44
. Do 21 J=1,3 DAUX44
o 21 C(1,J,JK) = 0.0 DAUX44
; 22 LI = 3#L+II-3 DAUX44
L W = 3%M+JJ-3 DAUX44
.- DO 24 I=1,3 DAUX44
B DO 24 J=1,3 DAUX44
o8 DO 23 K=1,3 DAUX44
oy 23 C(I,J,JK) = C(I,J,JK) + B42(I,K,LI)*RPHI(K,IL)*B42(J,K,MJ) DAUX44
'y 24 C(J,1,KJ) = C(I,J,JK) DAUX44
o 27 CONTINUE DAUX44
W 28 CONTINUE DAUX44
s 29 CONTINUE DAUX44
! 30 IF (NQ.EQ.0) GO TO 40 DAUX44
R DO 39 M=1,NQ DAUX44
et IF (KQTYPE(M).LT.0) GO TO 39 DAUX44
N DO 38 II=1,3 DAUX44
“ LM = 0 DAUX44
W IF (NFLEX(II,L).EQ.KQ1(M)) LM = 2sM-1 DAUX44
" IF (NFLEX(II,L).EQ.XQ2(M)) LM = 2xM DAUX44
» IF (LM.EQ.0) GO TO 38 DAUX44
4 IL = NFLEX(II,L) DAUX44
’;) IF (ISING(IL).NE.0) @O TO 38 DAUX44
» NSM = 2%NS+NFLX+M DAUX44
3? JK = IJK(NSL,NSM) DAUX44
i KJ = IJK(NSM,NSL) DAUX44
o IF (JK.GT.0) GO TO 32 DAUX44
- IJK(NSL,NSM) = IJ+1 DAUX44
W IJK(NSM,NSL) = I1J+2 DAUX44
! JK = 1J+1 DAUX44
AN KJ = 1J+2 DAUX44
g IJ = 1J+2 DAUX44
>2 Do 31 I=1,3 DAUX44
s DO 31 J=1,3 DAUX44
e €(1,J,JK) = 0.0 DAUX44
b; 31 C(I,J,KJ) = 0.0 DAUX44
4 32 LI = 3sL+II-3 DAUX44
& DO 33 I=1,3 DAUX44
) DO 33 J=1,3 DAUX44
: DO 33 K=1,3 DAUX44
T C(1,J,JK) = C(I,J,JK) + B42(I,K,LI)*RPHI(K,IL)#A23(K,J,LM) DAUX44
K
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s 33 C(1,J,KJ) = C(I,J,KJ) + B32(I,K,LM)#RPHI(K,IL)*B42(J K,LI) DAUX44
. 38 CONTINUE DAUX44
" 39 CONTINUE DAUX44
Ry 40 IF (NJNT.EQ.0) GO TO 90 DAUX44
.;,;: DO 59 M=1,NJNT DAUX44
o IF (JNT(M).EQ.0) GO TO 59 DAUX44
0K DO 58 I1I=1,3 DAUX44
V) LM = 0 DAUX44
KV IF (NFLEX(II,L).EQ.IABS(JNT(M))) LM = 2#M-1 DAUX44
A IF (NFLEX(II,L).EQ.M+1) LM = 2aM DAUX44
e::;. IF (LM.EQ.0) GO TO 58 DAUX44
ig' IL = NFLEX(II,L) DAUX44
N IF (ISING(IL).NE.0) GO TO 58 DAUX44
! NSM = 2#NS+NFLE+NQ+M DAUX44
R JK = IJK(NSL,NSM) DAUX44
-3:.: KJ = IJK(NSM,NSL) DAUX44
" IF (JK.GT.0) GO TO 42 DAUX44
o IJK(NSL,NSM) = IJ+1 DAUX44
e IJK(NSM,NSL) = 1J+2 DAUX44
° JK = IJ+1 DAUX44
W7 KJ = 1J+2 DAUX44
o IJ = 1J+2 DAUX44
yh DO 41 I=1,3 DAUX44
v2 DO 41 J=1,3 DAUX44
<A\ 41 C(1,J,JK) = 0.0 DAUX44
7 42 LI = 3#L+II-3 DAUX44
,;::-‘ DO 44 I=1,3 DAUX44
o DO 44 J=1,3 DAUX44
:::; DO 43 K=1,3 DAUX44
b 43 C(1,J,JK) = C(I,J,JK) + B42(I,K,LI)*RPHI(K,IL)*B12(J,K,LM) DAUX44
P 44 C(J,I,KJ) = C(I,J,JK) DAUX44
D) IF (FREE(M)) GO TO 58 SLIP
Q{. NSM = 2#NS+NFLX+NQ+NJNT+M DAUX44
& JK = IJK(NSL,NSM) DAUX44
e KJ = 1JK(HSM,NSL) DAUX44
\ IF (JX.GT.0) GO TO 52 DAUX44
Y IJK(NSL,NSM) = 1J+1 DAUX44
3 IJK(NSM,NSL) = 1J+2 DAUX44
o JK = IJ+1 DAUX44
o KJ = IJ+2 DAUX44
o 1J = 1J+2 DAUX44
g DO S1 I=1,3 DAUX44
iy DO S1 J=1,3 DAUX44
® 51 C(1,J,JK) = 0.0 DAUX44
- 52 SET = 1.0 DAUX44
i IF (IL.EQ.M+1) SET = -1.0 DAUX44
Koo DO 54 I=1,3 DAUX44
g DO 54 J=1,3 DAUX44
D DO 53 K=1,3 DAUX44
53 C(I,J,JK) = C(I,J,JK) + SET#B42(I,K,LI)*RPHI (K,IL)*A22(K,J,LM) DAUX44
o
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o 54 C(J,I,KJ) = C(I,d,JK) DAUX44
| 58 CONTINUE DAUX44 |
o 59 CONTINUE DAUX44 |
St 90 CONTINUE DAUX44 |
R CALL ELTIME(2,33) DAUX44
;'§ 99 RETURN DAUX44 |
A END DAUX44
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;S SUBROUTINE DAUX5S DAUXS55
L c BEV IV 07/24/86SLIP
b IMPLICIT REAL*8(A-H,0-2) DAUXSS
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DAUX5S
! ' NS,NQ,NSD,NFLX, NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
' COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) , WMEGD (3,30) ,U1(3,30) ,U2(3,30) ,DAUX55
. * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUXS5
o COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
. ' RPHI (3,30) ,HT(3,3,60) ,SPRING(5,00) ,VISC(7,90) , DAUXSS
N JNT(30) , IPIN(30) , ISING(30) ,IGLOB(30) ,JOINTF(30)  DAUXSS
: COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,DAUX55
\ x F(3,30),TQ(3,30) ,W (30) ,A11(3,3,30) SLIP
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), DAUXS5

TPy

l. O
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HHT(3,3,12) ,RK1(3,12) ,BK2(3,12),QQ(3,12),7TQQ(3,12) ,DAUXSS

. * RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12),
3 * KQ1(12) ,KQ2(12) ,KQTYPE(12)
-, COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24),V4(3,8) ,NFLEX(3,8)
N COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24),
"o * UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI
™ LOGICAL#*1 FREE
- COMMON/TEMPVS/ C(3,3,600) ,RES(3,54) ,IJK(54,54) ,1J,NQ2S
- * ,IDUM(458) ,FREE(30)
- CALL ELTIME(1,30)
k" 1S =0
' DO 99 1I=1,NGRND
b IF (ISING(I).LE.0) GO TO 99
e IS = IS+l
P IJ = IJ+1
p IJK(IS ,IS ) = 1J
;? IJK(IS+1,IS¢1) = IJ+1
; Do 11 J=1,3
3 RHS(J,IS ) = Ul(J,I) + W(I)*GRAVTY(J)/G
\ RHS(J,IS+1) = U2(J,I)
k U1(J,I) = 0.0
;ﬁ U2(J,1) = 0.0
R DO 10 K=1,3
° C(J,K,IJ ) = 0.0
b 10 C(J,K,IJ+1) = 0.0
5 c(J,J,1J ) = WI/G
. 11 C(J,J,1J+1) = PHI(J,I)
' 1J = 1J+1
i IF (NFLX.EQ.0) GO TO 19
P DO 15 N=1,NFLX
K LN = 0
5 IF (NFLEX(1,N) .EQ.I) LN = 3xN-2
K IF (NFLEX(2,N) .EQ.I) LN = 3sN-1
q' IF (NFLEX(3,N).EQ.I) LN = 3#N
W) IF (LN.EQ.0) GO TO 15
DO 14 J=1,3
) DO 14 K=1,3
i,
::l
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DAUXS5
DAUX55
DAUXS5S
DAUXS55
DAUXSS
DAUXS5
DAUXS5

u-witu'w'11wvwvtv'vvv'v'vTv'v'v!UIv'UTv'E'V!v'E!“Tﬂ9vVEIﬂ!ﬂ'U'U'F'9'ﬂvﬂE“vﬂvﬁWTvWvTWﬂﬁRKFWﬂHﬂxHWTIVTYTvi
. J Y L 3 7 ) b -

| N

J
;
|




TN R, WU hadadedi e Abe A8 4

0(J,K,1J+1) = B42(K,J,LN) DAUX55

14 C(J,K,1J+2) = B42(J,K,LN) SLIP
NNS = 2#NS+N DAUX55
IJK(IS+1,NNS) = IJ+1 DAUX55
IJK(NNS,IS+1) = IJ+2 DAUX55
1J = 1J+2 DAUX5S
15 CONTINUE DAUX55
19 IF (NQ.EQ.0) GO TO 30 DAUX55
DO 25 N=1,KQ DAUXS5
IF (KQTYPE(N).LT.0) GO TO 25 DAUX55
LN = 0 DAUX5S5
IF (I.EQ.KQ1(N)) LN = 2sN-1 DAUX55
IF (I.EQ.KQ2(N)) LN = 2aN DAUXS55
IF (LN.EQ.0) GO TO 25 DAUX55
DO 20 J=1,3 DAUXS5
DO 20 K=1,3 DAUXS5
C(J,K,IJ+1) = A13(J,K,LN) DAUX55
C(J,K,1J+2) = A23(J,K,LN) DAUX5S
C(J,K,1J+3) = B31(J,K,LN) SLIP
20 C(J,K,1J+4) = B32(J,K,LN) SLIP
NNS = 2#NS+NFLX+N DAUXS5
IJK(IS ,NNS) = IJ+1 DAUX5S5
IJK(IS+1,HNS) = IJ+2 DAUXS5
IJK(NNS,IS ) = 1J+3 DAUXS5
IJK(NNS,IS+1) = IJ+4 DAUXS5
~ 1J = 1J+4 DAUXS5
" 25 CONTINUE DAUXS5S
o 30 IF (NJNT.EQ.0) GO TO 98 DAUX5S
I DO 65 N=1,NJNT DAUXSS
W IF (JNT(N).EQ.0) GO TO 65 DAUXS5
B LN = 0 DAUX55
) IF (I.EQ.IABS(JNT(N))) LN = 2eN-1 DAUXSS
T IF (1.EQ.N+1) LN = 2xN DAUX5S
g& IF (LN.EQ.0) GO TO 65 DAUX55
Y SET = 1.0 DAUX55
" IF (I.EQ.N+1) SET = -1.0 DAUXSS
R DO 40 J=1,3 DAUXSS
® DO 40 K=1,3 SLIP
: C(J,K,IJ+1) = SET*Al1(J,K,N) SLIP
& C(J,K,1J+3) = SET#Al1(K,J,N) SLIP
i C(J,K,1J+2) = B12(K,J,LW) DAUXSS
hex 40 C(J,J,1J+4) = B12(J,K,LN) SLIP
e NNS = NQ2S + N DAUX55
s IJK(IS ,NNS) = IJ+l DAUXS5S
g IJK(IS+1,HNS) = IJ+2 DAUX5S5
K IJK(NNS,IS ) = 1J+3 DAUXS5
' IJK(NNS,1IS+1) = IJ+4 DAUX55
i 1J = 1J+4 DAUX55
0 IF (FREE(N)) GO TO 65 SLIP
DO 60 J=1,3 DAUXS55
D ,
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' DO 60 K=1,3 DAUXSS
i C(J,K,IJ+1) = SET»A22(J,X,LN) DAUXS5S
e 60 C(J.K,IJ+2) = SET#A22(K,J LK) SLIP
I NNS = NQ2S + NJNT + ¥ DAUX5S
-:.? IJK(IS+1,NNS) = IJ+1 DAUXS5
Wy IJK(NNS,IS+1) = 1J+2 DAUXSS
5! IJ = 1J+2 DAUX55
- 65 CONTINUE DAUX5S
h 98 IS = IS+l _ DAUXSE
! 99 CONTINUE DAUXSS
e CALL ELTIME(2,30) DAUX55
i RETURN DAUXS5
; END DAUX55
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o, SUBROUTINE DHHPIN(DD,BN,L,M,N) DHHPIN
( c REV IV 07/24/86SLIP
2] c SETS DD = D(L) IF JOINT M IS NOT PIMNED DHHPIN
e c OR DD = (I-HH.)(D(L)) IF PINNED DHHPIN
o c DHHPIN
i:§§ IMPLICIT REAL#8 (A-H,0-2) DHHPIN
O COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30),02(3,30) ,DHHPIN
) * SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DHHPIN
“ COMMON/DESCRP/ PHI (3,30) ,W(30) ,BW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
Lo, » RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DHHPIN
e * JNT (30) , IPIN(30) ,ISING(30),IGLOB(30) ,JOINTF(30) DHHPIN
" COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30),ANGD(3,30), JDRIFT
o * FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
. DIMENSION DD(3,3) ,BN(3) DHHPIN
pn DO 10 J=1,3 DHHPIN
(. BN(J) = 0.0 DHHPIN
oy DO 10 I=1,3 DHHPIN
B~ 10 DD(I,J) = D(I,d,L) DHHPIN
Y LGO = IPIN(M)+8 SLIP
° TSIGN = -1.0 DHHPIN
o GO TO (90,90,90,20,90,90,90,90,30,90,90,90,90,30,30) ,LGO SLIP
a 20 IF (IEULER(M).GE.7) GO TO 90 DHHPIN
N IF (IEULER(M).GE.4) GO TO 30 DHHPIN
SN TSIGN = 1.0 DHHPIN
NN Do 21 J=1,3 DHHPIN
( DO 21 I=1,3 DHHPIN
o 21 DD(I,J) = 0.0 DHHPIN
K 30 DO 31 J=1,3 DHHPIN
o BN(J) = HB(1,N)#D(1,J,L) + HB(2,N)#D(2,J,L) + HB(3,M#D(3,J,L)  DHHPIN
i DO 31 I=1,3 DHHPIN
K. 31 DD(I,J) = DD(I,J) + TSIGN#BN(J)#HB(I,N) DHHPIN
D) 90 RETURN DHHPIN
N END DHHPIN
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{ SUBROUTINE DINT DINT
LK v REV IV 07/23/86TWOPI
AR IMPLICIT REAL*8 (A-H,0-2) DINT
N COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DINT
o * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
3SNE COMMON/ INTEST/ SGTEST(3,4,30) ,XTEST(360 ),SEGT(120),REGT(120) DINT
A c NOTE: XTEST SINGLY DIMENSIONED HERE. DINT
e REAL  SEGT DINT
;c": ‘ COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DINT
) * UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI TWOPI
P COMMON/CDINT/ UU(4) ,GH(3,4), DINT
o » E(3,240), F(5,240),GG(5,240),Y(5,240) ,0(5,240), DINT
it * H,HPRINT,HS, TPRINT, TSTART , ICNT, IDBL, IFLAG DINT
] COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,HMAX,HMIN,RSTIME, DINT
o " ISTEP ,NSTEPS ,NDINT,NEQ, IRSIN, IRSOUT DINT
-F‘j LOGICAL LNRT TGMOD1
e CALL ELTIME(1,3) DINT
i IF (ISTEP.NE.O) GO TO 11 DINT
[ c DINT
e c IN=0: INITIAL CALL TO INTEGRATOR - INITIALIZE AND RESET PARAMETERSDINT
AN C NOTE: FOR EARLIER VERSIONS OF CVS, THE VARIABLE 'IN’' (ISTEP IN THE DINT
[s2 C CALLING PROGRAM) RAN FRON 1 TO NSTEPS+1, NOW IT RUNS FROM DINT
o c 0 TO NSTEPS. DINT
"'\'_‘(. C DINT
e TPRINT = TIME DINT
s IDBL = 2 DINT
Yy K=0 DINT
ot GO TO 13 DINT
Lol c DINT
N f;, c IN®#0: ADVANCE TPRINT - TIME TO RETURN TO CALLING PROGRANM. DINT
A3 c DINT
@) 11 TPRINT = TPRINT + DT DINT
-\;':: H = HPRINT DINT
Vi c DINT
AR c ENTRY TO ADVANCE INTEGRATOR DINT
:.)-;: C DINT
N7 12 K =1 DINT
2. CALL UPDATE (K) DINT
o C DINT
o c NEGATIVE K FROM UPDATE IS INDICATOR TO RESET INTEGRAROR. DINT
c DINT
\;-',:: IF (K.EQ.1) GO TO 15 DINT
s c DINT
g,,_ c RESET OR INITIALIZE INTEGRATOR. DINT
e c DINT
o 13 H = HO DINT
Viagt HPRINT = HO DINT
o HS = 0.0 DINT
o ICNT = -2 DINT
2 . IF (ISTEP.EQ.0 .OR. NPRT(26).EQ.2) CALL OUTPUT(0) DINT
:::::
:-,_.
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CALL PDAUX (VAR,DER,NEQ,K)
IF (ISTEP.NE.O .AND. NPRT(26).EQ.2)
DO 14 1I=1,NEQ

F(1,I) = VAR(I)
F(2,I) = DER(I)
DO 14 J=3,5
F(J,I) = 0.0
u@s,I1) = 0.0
Y(J,I) = 0.0

IF (ISTEP.EQ.0) @GO TO 65

K =1

ADJUST H (CURRENT TIME STEP) IF IT WILL ADVANCE T BEYOND TPRINT.
IF (H+EPS(8) .GE.TPRINT-TIME)

BACKUP ENTRY POINT IF H HAS BEEN HALVED.

Dl = 0.5#H

CALL TRIGFS

TSTART = TIME

DO 20 1I=1,NEQ
u@3,I) Y(5,1)
U(4,D) U(s,I)

bo 20 J=1,5

GG(J,I) = F(J,I)

CALL CMPUTE (K,),D1)
IF (K.LT.0) GC 20 50
CALL ADJUST (1,D1)
K=2

CALL CMPUTE (K,0,D1)
IF (K.LT.0) GO TO 50
CALL ADJUST (2,D1)
NQUAT = K

K=23

CALL CMPUTE (X,1, H)
IF (X.LT.0) @GO TO 50
CALL ADJUST (3,D1)
DO 49 L=1,NDINT
M=1

IF (L.EQ.1) M =0
IF (NPRT(26) .NE.2)
CALL CMPUTE (K,M, H)
IF (K.LT.0) @GO TO 50
FAIL = 1.0

JJ = 0

DO 47 1II=]1,NEQ,3

JJ = JJ+l

IF (XTEST(II).LE.0.0)
TT = DER(II)##2 + DER(II+1)%#%2 + DER(II+2)#%#2

CALL OUTPUT(1)

H = TPRINT-TIME

CALL OUTPUT(0)
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L SUBROUTINE DOTT31 (A,B,C) DOTT31
REV 17 12/20/76DOTT31

PERFORMS MATRIX MULTIPLICATION C = AB’ DOTT31
WHERE C IS A 3X3 MATRIX, AND A AND B ARE VECTORS OF LENGTH 3. DOTT31
‘ DOTT31

o IMPLICIT REAL#*8 (A-H,0-2) DOTT31
Yaly DIMENSION A(3) , B(3) , €(3,3) DOTT31
o) D0 10 I<1,3 DOTT31
:{* Do 10 J=1,3 DOTT31
o 10 C(I,J) = A(I)*B(J) DOTT31
A RETURN DOTT31
END DOTT31
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Y SUBROUTINE DOTT33 (A,B,C) DOTT33
REV 17 01/03/77DOTT33

PERFORMS MATRIX MULTIPLICATION C = AB' DOTT33
WHERE A, B AND C ARE ALL 3X3 MATRICEES. DOTT33
DOTT33

‘s., IMPLICIT REAL#*8 (A-H,0-2) DOTT33
e DIMENSION A(3,3) , B(3,3) , C(3.,3) DOTT33
»] DO 10 1I=1,3 DOTT33
ly DO 10 J=1,3 DOTT33
:::. 10 C(I,J) = A(I,1)#*B(J,1) + A(I,2)#B(J,2) + A(I,3)#B(J,3) DOTT33
B RETURN DOTT33
:,'g. END DOTT33
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e SUBROUTINE DOT31 (A,B,C) DOT31
- C REV 17 01/03/77DOT31
;:;. c PERFORMS MATRIX MULTIPLICATION C = A'B DOT31
.'::: c WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3. DOT31
T c DOT31
e IMPLICIT REAL*8 (A-H,0-2) DOT31
3 DIMENSION A(3,3) , B(3) , C(3) DOT31
o C(1) = A(1,1)%B(1) + A(2,1)%B(2) + A(3,1)%B(3) DOT31
! C(2) = A(1,2)#B(1) + A(2,2)#B(2) + A(3,2)*B(3) DOT31
e C(3) = A(1,3)%B(1) + A(2,3)#B(2) + A(3,3)%B(3) DOT31
a:“‘ , RETURN DOT31
il END DOT31
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X SUBROUTINE DOT33 (A,B,C) DOT33
REV 17 01/03/77D0T33

PERFORMS MATRIX MULTIPLICATION C = A'B DOT33
WHERE A, B AND C ARE ALL 3X3 MATRICEES. DOT33
DOT33

IMPLICIT REAL%8 (A-H,0-2) DOT33
" DIMENSION A(3,3) , B(3,3) , C(3,3) DOT33
t DO 10 I=1,3 DOT33
DO 10 J=1,3 DOT33
25! 10 C(I,J) = A(1,1)¥B(1,J) + A(2,1)%B(2,J) + A(3,1)#B(3,J) DOT33
R RETURN DOT33
END DOT33
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SUBROUTINE DRCIJK (D,ANG,ID,HT,J)

IMPLICIT REAL*8 (A-H,0-2)

REV 18

DIMENSION D(9,22) ,HT(9,42) ,ANG(3,22) ,1D(4,22),T1(9),T2(9)

M = ID(4,J)

IFf (M.NE.0) GO TO 10

CALL DRCYPR (D(1,J),ANG(1,J),1D(1,J))
GO TO 99

CALL DRCYPR (T1,ANG(1,J),ID(1,J))

IF (M.LT.0) GO TO 20

CALL MAT33 (T1,D(1,M),D(1,J))

GO TO 99

M= -M

CALL DOT33 (HT(1,2#J-3),D(1,M),D(1,d))
CALL MAT33 (T1,D(1,J),T2)

CALL MAT33 (HT(1,2#J-2),T72,D(1,J))
RETURN

END
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SUBROUTINE DRCQUA(DC,Q) DRCQUA

REV 1I1.% 07/31/85JTF785
COMPUTES DIRECTION COSINE MATRIX FROM QUATERNIONS DRCQUA
IMPLICIT REAL%8(A-H,0-2) DRCQUA
DIMENSION DC(3,3),Q(4) DRCQUA
C = Q(l)ux2 - Q(2)%#%2 - Q(3)#n2 - Q(4)%x2 JTF7685
Do 121 =1,3 . DRCQUA
DO 10 J 1,3 DRCQUA
bc(1,d) 2.0#Q(I+1)#Q(J+]) DRCQUA
DC(I,I) DC(I,I) + C DRCQUA
E = Q(1) + Q1) DRCQUA
DO 141 =1,3 DRCQUA
J 1 + MOD(I,3) DRCQUA
K=1+ MOD(I+1,3) DRCQUA
D = ExQ(I+1) DRCQUA
DC(X,J) DC(X,J) - D DRCQUA
DC(J,.X) DC(J,K) + D DRCQUA
po 181 =1,3 DRCQUA
PO 18 J = 1,3 DRCQUA
IF(DABS(DC(I,J)).GT.1.0D0)DC(I,J) = DSIGN(1.0D0,DC(I,J)) DRCQUA
RETURN DRCQUA
END DRCQUA
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Je SUBROUTINE DRCYPR (D,A,ID) DRCYPR
o c REV IV 07/23/86TWOPI
QY c SETS UP 3X3 DIRECTION COSINE MATRIX FOR GIVEN YAW,PITCH AND ROLL. DRCYPR
P c DRCYPR
R c ARGUMENTS : DRCYPR
m c D: 3X3 DIRECTION COSTNE MATRIX TO BE COMPUTED. PRCYPR
Tj c A: ARRAY OF LENGTH 3 CONTAINING ROTATATION ANGLES (DEGREES). DRCYPR
= c I1: AXIS OF ROTATION FOR 1ST ANGLE (1,2,3 = K,Y,2) DRCYPR
c 12: AXIS OF ROTATION FOR 2ND ANGLE (1,2,3 = X,Y,2) DRCYPR
R c I3: AXIS OF ROTATION FOR 3RD AWGLE (1,2,3 = X,Y,2) DRCYPR
I c DRCYPR
G v IMPLICIT REAL*8 (a-H,0-2) DRCYPR
1y COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DRCYPR
g * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
e DIMENSION D(3,3) ,A(3),ID(3),T(3,3),B(3),5(3) DRCYPR
i IDSUM = ID(1) + ID(2) + ID(3) DRCYPR
R Do 12 I=1,3 DRCYPR
Mt B(I) = A(I)*RADIAN DRCYPR
o po 11 J=1,3 DRCYPR
e 11 D(I,J) = 0.0 DRCYPR
oS 12 D(I,I) = 1.0 DRCYPR
we DO 30 N=1,3 DRCYPR
Y IDN = IABS(ID(N)) DRCYPR
11ee M =4 - IDN DRCYPR
bt IF (ID(N).LT.0) M = IDSUM - ID(N) - 2 DRCYPR
e IF (B(M).EQ.0.0) GO TO 30 DRCYPR
5 CALL ROT (T,IDN,B(M)) DRCYPR
o Do 23 J=1,3 DRCYPR
o Do 21 K=1,3 DRCYPR
i S(K) = D(K,J) DRCYPR
®) 21 D(K,J) = 0.0 DRCYPR
i po 22 I=1,3 DRCYPR
W DO 22 K=1,3 - DRCYPR
s 22 D(I,J) = D(I,J) + T(I,K)*S(K) DRCYPR
02y 23 CONTINUE DRCYPR
¥ 30 CONTINUE DRCYPR
RETURN DRCYPR
X END DRCYPR
R
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v SUBROUTINE DRIFT DRIFT {
Lo c REV IV 07/24/86SLIP <
o c CORRECTS FOR DRIFT IN CONSTRAINED JOINTS DRIFT b
R c DRIFT '
) c DRIFT :
L IMPLICIT REAT.#8(A-H,0-2) DRIFT
! COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, DRIFT i
‘ . NS,NQ,NSD,NFLX, NHRNSS , N\WINDF ,NJNTF ,NPRT (36) ,NPG  DRIFT .
» COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,DRIFT )
b » SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSTM(30) DRIFT !
» COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP '
. * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), DRIFT ]
( * JNT (30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30) DRIFT ‘
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90),ANG(3,30),ANGD (3,30}, DRIFT
o * FE(3,30) ,TQE(3,30) ,CONST(5,30) DRIFT f
- COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DRIFT .
. * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI h
- COMMON/TEMPVS/ T1(3),T2(3),T3(3),T4(3),TP(3,3) ,H1(3) ,H2(3) DRIFT v
3 IF (NJNT.EQ.0) GO TO 51 DRIFT
> DO 50 J=1,NJNT DRIFT Q
ot K = IABS(JNT(J)) DRIFT ]
K IF (K.EQ.0) GO TO 50 DRIFT )
o IF (TSING(J+1).LT.0) GO TO 50 DRIFT
W ¢ DRIFT :
‘; M=0 DRIFT :
\ IF (IPIN(J).EQ.1) M = 4 DRIFT .
§¢ IF (IPIN(J).EQ.6) M = 4 SLIP |
{& IF (IPIN(J).EQ.7) M = 4 SLIP y
' IF (IABS(IPIN(J)).NE.4) GO TO 15 DRIFT p
< IF (IEULER(J).EQ.1) M = 2 DRIFT ¢
™ IF (IEULER(J).EQ.2) M =3 DRIFT o
o IF (IEULER(J).EQ.3) M = 1 DRIFT i
s IF (IEULER(J).EQ.4) M = 4 DRIFT A
e IF (IEULER(J).EQ.5) M = 4 DRIFT 5
" IF (IEULER(J) .EQ.6) M = 4 DRIFT :
" 15 IF (M.EQ.0) GO TO 50 DRIFT \
° IF(M.EQ.4)GO TO 23 DRIFT ‘
o - IF(M.NE.3)GO TO 21 DRIFT i
N CALL EJOINT(-1,J) DRIFT .
W CALL CROSS(HIR(1,2,2#J+29) ,HIR(1,1,28J+29),T1) DRIFT ¢
{ DO 171 = 1,3 DRIFT §
N H1(I) = CONST(4,J)*HIR(I,1,2%J+29) + CONST(5,J)*T1(I) DRIFT )
e 17 H2(1) = HIR(I,3,2%J+30) DRIFT
e G0 TO 25 DRIFT ;
- 21D0221=1,3 DRIFT !
g H1(I) = HIR(I,M,2#J+29) DRIFT ]
P 22 H2(I) = HIR(I,M#+1,2#J430) DRIFT X
o GO TO 25 DRIFT ,
o 2300 241 =1,3 DRIFT 1
~ HI(I) = HB(I,2#J-1) DRIFT 3
::‘ N
o - +
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By 24 H2(I) = HB(I,28J) DRIFT
. c DRIFT
K c »% ADJUST DC MATRIX FOR CONSTRAINED JOINTS #» DRIFT
s ¢ DRIFT
] 25 CALL DOT31(D(1,1,K),H1,T1) DRIFT
X CALL MAT31 (D(1,1,J+1),T1,T2) DRIFT
5 CT = T2(1)%H2(1) + T2(2)#H2(2) + T2(3)*H2(3) DRIFT
“& IF(M.GE.3)GO TO 28 DRIFT
o ST = 1.0/DSQRT((1.0 - CT)*(1.0 + CT)) DRIFT
Ao DO 271=1,3 DRIFT
e 27 T2(1) = (H2(I) - CT#T2(I1))«ST DRIFT
i CT = 1.0/ST DRIFT
r 28 CALL CROSS (H2,T2,T3) DRIFT
Ve DO 30 L=1,3 DRIFT
f%g CALL CROSS (T3,D(1,L,J+1),T4) DRIFT
o ST = T3(1)*D(1,L,J+1) + T3(2)*D(2,L,J+1) + T3(3)#D(3,L,J+1) DRIFT
Ayt ST = ST/(1.0 + CT) DRIFT
e DO 30 I=1,3 DRIFT
r 30 D(I,L,J+1) = CT*D(I,L,J+1) - T4(I) + ST#T3(I) DRIFT
N Cc DRIFT
& c *% RENORMALIZATION OF DIRECTION COSINE MATRIX BY s# DRIFT
ig c x* AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE ## DRIFT
ne c DRIFT
A DO 33 ITER= 1,10 DRIFT
v CALL CFACTT (D(1,1,J+1),TP,DET) DRIFT
i D032 L =1,3 DRIFT
1$§ DO 32 1 = 1,3 DRIFT
. D(I,L,J+1) = 0.5%(D(I,%,J+1)+T®(L,I)/DET) DRIFT
%) 32 IF (DABS(D(I,L,J+1)).LT.EPS(15)) D(I,L,J+1) = 0.0 DRIFT
” IF (DABS(DET-1.0).LT.EPS(6)) GO TO 4] DRIFT
5 33 CONTINUE DRIFT
oy WRITE (6,34) J,TIME,DET DRIFT
X 34 FORMAT (44HO DRIFT RENORMALIZATION DID NOT CONVERGE FOR, DRIFT
s " 10H JOINT NO.,I3,7H TIME =,F10.6,6H DET =,F10.6) DRIFT
e c : DRIFT
o c *% ADJUST WMEG FOR CONSTRAINED JOINTS #% DRIFT
' c DRIFT
INe 4] IF(M.NE.4)GO TO 43 DRIFT
o HW = H2(1)#WMEG(1,J+1) - H1(1)*WMEG(1,K) DRIFT
X ¥+ H2(2)*WMEG(2,J+1) - H1(2)*WMEG(2,K) DRIFT
! *  + H2(3)#WMEG(3,J+1) - H1(3)*WMEG(3,K) DRIFT
> CALL DOT31 (D(1,1,K),WMEG(I,K),T1) DRIFT
Py CALL MAT31 (D(1,1,J+1),T1,WMEG(1,J+1)) DRIFT
. DO 42 I=1,3 DRIFT
P 42 WMEG(I,J+1) = WMEG(I,J+1) + HWsH2(I) DRIFT
e GO TO 50 DRIFT
b 43 IF(M.NE.3)GO TO 47 DRIFT
) CALL DOT31(D(1,1,K) ,HIR(1,2,2%J+29),T1) DRIFT
ry CALL MAT31(D(1,1,J+1),T1,Hl) DRIFT
e GO TO 48 DRIFT
10N
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47 CALL
CALL

48 CALL
CALL
HW =

+

* +

MAT31(D(1,1,J+1),T1,T2)
CROSS(T2,H2,H1)
DOT31(D(1,1,K) ,WwMEG(1,K) ,T1)
MAT31(D(1,1,J+1),T1,T2)
H1(1)#(T2(1) - WMEG(1,J+1))
H1(2)*(T2(2) - WMEG(2,J+1))
H1(3)#(T2(3) - WMEG(3,J+1))

DO 49 I = 1,3
49 WMEG(I,J+1) = WMEG(I,J+1) + HWeH1(I)
50 CONTINUE
51 RETURN

END
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SUBROUTINE DSETD(D,TH,T) DSETD
{., c BREV IV 07/23/86TWOPI
W c UPDATES A DIRECTION COSINE MATRIX (D) DSETD
J ~ c USING AN INCREMENTAL ANGULAR MOTION (TH). DSETD
: " c ARGUMENTS D: 3X3 DIRECTION COSINE MATRIX TO BE UPDATED. DSETD
oy c TH: 3 COMPONENTS OF INCREMENTAL ANGULAR MOTION DSETD
; , c ABOUT LOCAL X,Y AND Z AXIS RESPECTIVELY. DSETD
o c T: MAGNITUDE OF VECTOR TH COMPUTED BY ROUTINE. DSETD
s c DSETD
0 IMPLICIT REAL*8(A-H,0-2) DSETD
i DIMENSION D(3,3),TH(3),S(3),TEMP(3,3) DSETD
o COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DSETD
* UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI TWOP1
. T=DSQRT (TH(1) #%2+TH(2) #%2+TH(3) ##2) DSETD
ot IF(T.EQ.0.)RETURN DSETD
o ST=DSIN(T) DSETD
N CT=DCOS (T) DSETD
ND STT=ST/T DSETD
P CTT=STT#*#2/ (1. +CT) DSETD
s DO 10 J=1,3 DSETD
Y S(1)=-TH(3)#D(2,J) +TH(2) *D(3,J) DSETD
R S(2)= TH(3)*D(1,J)-TH(1)*D(3,J) DSETD
e S(3)=-TH(2)#D(1,J) +TH(1) *D(2,J) DSETD
o DTT=(TH(1) #D(1,J) +TH(2) #D(2,J) +TH(3) #D(3,J) ) *CTT DSETD
y DO 5 K=1,3 DSETD
\ 5 D(K,J)=D(K,J) #CT-STT#S (K) +TH(K) #DTT DSETD
O 10 CONTINUE DSETD
P c DSETD
Ll c RENORMALIZATION OF DIRECTION COSINE MATRIX DSETD
5os c BY AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE. DSETD
b c _ DSETD
DO 23 ITER=1,10 DSETD
R CALL CFACTT(D,TEMP,DET) DSETD
2 DO 22 1=1,3 DSETD
o DO 22 J=1,3 DSETD
- D(I,J) = 0.5%(D(I,J)+TEMP(J,I)/DET) DSETD
o 22 IF (DABS(D(I,J)).LT.EPS(15)) D(I,J)=0.0 DSETD
e IF (DABS(DET-1.0).LT.EPS(6)) GO TO 24 DSETD
o 23 CONTINUE DSETD
= WRITE (6,27) DET DSETD
o 27 FORMAT ('O DSETD RENORMALIZATION DID NOT CONVERGE, DET =',1PD25.15)DSETD
o 24 RETURN DSETD
* END DSETD
A
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SUBROUTINE CSETQ(E,TH,ES,EC,D) DSETQ
REV IV 07/23/86TWOPI

COMPUTES NEW DIRECTION MATRIX (D), GIVEN ORIGINAL MATRIX (E) DSETQ
AND INCREMENTAL MOTION EXPRESSED IN QUATERNION FORM. DSETQ
DSETQ

ARGUMENTS : DSETQ
DSETQ

E : ORIGINAL DIRECTION COSINE MATRIX. DSETQ

TH : COMPONENTS OF Q ( UX SIN A/2, UY SIN A/2, UZ SIN A/2) DSETQ

ES : SIN*x»2(A/2) DSETQ

EC : COS (A/2) DSETQ

D : NEW DIRECTION COSINE MATRIX. DSETQ

DSETQ

IMPLICIT REAL#*8(A-H,0-2) DSETQ
DIMENSION D(3,3),TH(3),S(3) ,TEMP(3,3) ,E(3,3) DSETQ
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DSETQ
¥ UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
CT = 1.0 - 2.0%ES DSETQ
po 10 J=1,3 DSETQ
s TH(2)#*E(3,J) - TH(3)*E(2,J) DSETQ
S(2) TH(3)*E(1,J) - TH(1)*E(3,J) DSETQ
S(3) TH(1)*E(2,J) - TH(2)#E(1,J) DSETQ
DTT = TH(1)#E(1,J) + TH(2)#E(2,J) + TH(3)#E(3,J) DSETQ
DO 5 K=1,3 DSETQ
D(K,J) = E(K,J)#CT + 2.0#(TH(K)*«DTT - ECxS(K)) DSETQ
CONTINUE DSETQ
DSETQ

RENORMALIZATION OF DIRECTION COSINE MATRIX DSETQ
BY AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE. DSETQ
DSETQ

D0 23 ITER=1,10 DSETQ
CALL CFACTT(D,TEMP,DET) DSETQ
DO 22 I=1,3 DSETQ
Do 22 J=1,3 DSETQ
D(I,J) = 0.5%(D(I,J)+TEMP(J,I)/DET) DSETQ
IF (DABS(D(I,J)).LT.EPS(15)) D(I,J)=0.0 DSETQ
IF (DABS(DET-1.0).LT.EPS(6)) GO TO 24 DSETQ
CONTINUE DSETQ
WRITE (6,27) DET DSETQ
FORMAT('0 DSETQ RENORMALIZATION DID NOT CONVERGE, DET =',1PD25.15)DSETQ
RETURN DSETQ
END DSETQ
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SUBROUTINE DSMSOL (A,.KK,LL) DSMSOL
REV 03 07/08/74DSMSOL
SOLVES A SET OF SIMULTANEOUS LINEAR EQUATIONS AX=B. DSMSOL
DSMSOL
ARGUMENTS : DSMSOL
A: 2-DIMENSIONAL(KK,KK+1) MATRIX OF COEFFICIENTS. DSMSOL
KX: NUMBER OF EQUATIONS AND UNKNOWNS. DSMSOL
LL: 1ST DIMENSION OF A IN CALLING PROGRAM. DSMSOL
DSMSOL
CALLING PROGRAM SETUP: DSMSOL
A(I,J) FOR I,J=1,KK DSMSOL
A(I,KKX+1) = B(I) FOR I=1,KK DSMSOL
THE SOLUTION X IS RETURNED IN COLUMN KK+1 OF A. DSMSOL
MATRIX A IS DESTROYED BY SUBROUTINE. DSMSOL
DSMSOL
IMPLICIT REAL#*8(A-H,0-2) DSMSOL
DIMENSION A(LL,1) DSMSOL
N = KK DSMSOL
N1 = N+l DSMSOL
po 50 L=1,N DSMSOL
L1l = L+l DSMSOL
BIG = 0.0 DSMSOL
DO 25 1I=L,N DSMSOL
1IF (DABS(A(I,L)).LE.DABS(BIG)) GO TO 25 DSMSOL
XK =1 DSMSOL
BIG = A(I,L) DSMSOL
CONTINUE DSMSOL
IF (BIG.NE.0.0) GO TO 30 DSMSOL
WRITE (6,26) DSMSQL
FORMAT ('0 DSMSOL MATRIX SINGULAR, PROGRAM TERMINATED.') DSMSOL
STOP 41 DSMSOL
BIG = 1.0/BIG DSMSOL
DO 40 J=L,Nl DSMSOL
B = A(K,J) DSMSOL
A(K,J) = A(L,J) DSMSOL
A(L,J) = B#BIG DSMSOL
IF (L.EQ.N) GO TO 50 DSMSOL
po 48 I=L1,N DSMSOL
IF (A(I,L).EQ.0.0) GO TO 48 DSMSOL
po 45 J=L1,N1 DSMSOL
A(I,J) = A(I,J)-A(I,L)#A(L,J) DSMSOL
CONTINUE DSMSOL
CONTINUE DSMSOL
IF (N.EQ.1) GO TO 71 DSMSOL
N2 = N-1 DSMSOL
DO 60 L=1,N2 DSMSQL
I = N-L DSMSOL
L1 = I+l DSMSOL
D0 60 J=L1,N DSMSOL
A(I,N1) = A(I,N1)-A(I,J)*A(J N1) DSMSOL
150
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::.': 71 CONTINUE DSMSOL
RETURN DSMSOL

END DSMSOL
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o SUBROUTINE DZP(N,X,GG.E,R,M) DZP
e C BREV IV 07/23/86TWOPI
R c COMPUTES THE STATE VARIABLES (X) FROM THE PARAMETRIC FORM ASSUMED DZP
N c IN THE INTEGRATION ROUTINE DINT. ALSO EVALUATES THE EXPOMENTIAL  DZP
o c WEIGHTS (E) IF M IS NOT ZERO. DZP
Yy c DZP
, IMPLICIT REAL#8 (A-H,0-Z) DZP
;-s DIMENSION X(1),GG(5,1),E(3,1) DZP
Y COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DZP
:% . UNITL,UNITM, UNITT,GRAVTY (3) , TWOPI TWOPI
) C DZP
o CALL ELTIME(1,5) DZP
{ IF(M.NE.O) GO TO 10 DZP
e Cc DZP
N c COMPUTE STATE VARIABLES ONLY. DZP
350
My c DZP
o DO 5 I=1,N DZP
el 5 X(I) = GG(1,I) + R#(GG(2,I)%E(1,I) DZP
o * + R#(GG(3,I)#E(2,1) DZP
e * + R#(GA(4,1)*E(3,1) ))) DZP
PR GO TO 90 DZP
o c DZP
;:'.c c COMPUTE EXPONENTIAL WEIGHTS AND STATE VARIABLES. DZP
0 c DZP
’ 10 DO 50 I=1,N DZP
KR E(1,I) = 1.0 D2ZP
e E(2,I) = 0.5 DZP
Wy E(3,1) = THIRD DZP
o IF (GG(5,I).EQ.0.0) GO TO 50 DZP
Ko Z = R*GG(5,I) DZP
o) Ww=0. DZP
o IF (DABS(Z).GT.0.004) GO TO 20 DZP
W= 4. DZP
2 A = E(3,1) DZP
’ E(3,1) = 0. DZP
b 15 E(3,1) = E(3,1)+A pZP
A = ANZ/W DZP
A W= Wl.0 DZP
13 IF(E(3,1)+A.NE.E(3,1)) GO TO 15 DZP
: E(2,I) = 0.5+0.5%2%E(3,1) DZP
N E(1,I) = 1.+2%E(2,1) DZP
¢ GO TO 50 DZP
° 20 IF(Z.GT.-40.) W = DEXP(2) DZP
5 E(1,I) = (W-1.)/2 DZP
.t E(2,1) = (E(1,1)-1.)/2 DZP
] E(3,1) = (2.#E(2,1)-1.)/2 DZP
s 50 X(I) = GG(1,I) + R¥(GG(2,I)#*E(1,I) DZP
R * + Be(GG(3,1)*E(2,1) DZP
° * + R#(GG(4,1)*E(3,1) ))) DZP
= c DZP
i
:
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e 90 CALL ELTIME(2,5) pZP
- RETURN DZP
o END DZP
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SUBROUTINE EDEPTH (A,B,XM,T,Y,XA,XB,XL,XU)

v o @ FUNLY LY LUY LYY Y *a g%,

o
EDEPTH

REV IV 07/23/86TWOPI
DETERMINES XA AND XB, THE POINTS OF MAXIMUM PENETRATION OF TWO EDEPTH

COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24),

EDEPTH

INTERSECTING ELLIPSOIDS A AND B. EDEPTH
ARGUMENTS A,B,XM,T AND X SAME AS FOR SUBROUTINE INTERS. EDEPTH
ARGUMENTS XL AND XU, IF NONZERO, ARE FINAL RESULTS OF LAST CALL. EDEPTH
EDEPTH
IMPLICIT REAL#8 (A-H,0-2) EDEPTH
DIMENSION A(3,3),B(3,3) ,XM(3),Y(3) .XA(3) ,XB(3) EDEPTH
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, EDEPTH
% NS,NQ,NSD,NFLX,NHRNSS , AWINDF , NJNTF , NPRT (36) ,NPG PAGE

% UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI

DIMENSION C1(3,4).,C2(3,4),C3(3,4) ,XBM(3) ,PXBL(3) ,PXAU(3),AB(3,3) EDEPTH

DIMENSION AXA(3) ,BXBM(3),PXAL(3) ,PXBU(3)

EQUIVALENCE (XBM(1),C1(1,4)), (PXBL(1),C2(1,4)), (PXAU(1),C3(1,4))EDEPTH

INITIAL GUESSES

XA = Y/T
XB = M+(Y-M)/T
L = -1XB-XA!/!|AXA!
U = -1XB-XA!/!B(XB-M)!
DI = 0.0
D2 = 0.0
po 9 I=1,3
XA(I) = Y(I)/T
XBM(I) (Y(I)-XM(I))/T

XB (I) = XBM(I)+XM(I)

9 D1 = D1+(XB(I)-XA(I))#s2

IF (DABS(T-1.0).LE.EPS(6)) GO TO 31
ITER = 0
CALL MAT33 (A,B,AB)
IF (XL.NE.0.0) GO TO 11
IF (XU.NE.0.0) GO TO 11
D3 = 0.0
DO 10 I=1,3
AXA(I) = A(I,1)%XA(1)
* + A(I,2)%XA(2)

+ A(1,3)%XA(3)
D2 = D2 + AXA(I)#*%2
BXBM(I) = B(I,1)*XBM(1)

* + B(I,2)«XBM(2)

" + B(I,3)»XBM(3)
10 D3 = D3+BXBM(I)#%2

XL = -DSQRT(D1/D2)

XU = -DSQRT(D1/D3)

START OF ITERATION
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EDEPTH R
EDEPTH N
EDEPTH "
EDEPTH
EDEPTH 3
EDEPTH Y
EDEPTH "
EDEPTH i
EDEPTH 0
EDEPTH
EDEPTH 3
EDEPTH 3
EDEPTH 3
EDEPTH \
EDEPTH i
EDEPTH 3
EDEPTH o
EDEPTH X
EDEPTH R
EDEPTH o
EDEPTH »
EDEPTH _
EDEPTH .
EDEPTH o
EDEPTH !
EDEPTH e
EDEPTH KK
EDEPTH _
EDEPTH )
EDEPTH o
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o 11 ITER = ITER+l EDEPTH -
’ IF (NPRT(17).NE.O) WRITE (6,12) ITER,XL,XU,XA,XB EDEPTH .
¥ 12 FORMAT(' EDEPTH ITER',16,8G14.6) EDEPTH .
: IF (ITER.LE.50) GO TO 14 EDEPTH A
WRITE (6,13) EDEPTH h
; 13 FORMAT(' EDEPTH ITERATION DID NOT CONVERGE') EDEPTH o
GO TO 31 EDEPTH
' c EDEPTH -
N c FORM MATRICES EDEPTH 5
: c Cl = LUAB + LA + UB EDEPTH A
. c c2 = Cl EDEPTH ol
X c c3 = C1’ EDEPTH )
; c EDEPTH -
g 14 XLAU = XU#XL EDEPTH
DO 22 I=1,3 EDEPTH it
y XBM(I) = 0.0 EDEPTH v
K DO 22 J=1,3 EDEPTH Y
0 C1(I,J) = XLAU*AB(I,J) + XL*A(I,J) + XUsB(I,J) EDEPTH ™
$ c2(1,J) = CI(I,J) EDEPTH '
[ c3(J,I) = CI(I,Jd) EDEPTH .
i 22 XBM(I) = XBM(I) - XL*A(I,J)*XM(J) EDEPTH X
ﬁ c EDEPTH w
K c SOLVE FOR (XB-M) EDEPTH v
\ c C1(XB-M) = -LAM EDEPTH %
k c EDEPTH 2
. CALL DSMSOL(C1,3,3) EDEPTH "
. C EDEPTH 5
I c EVALUATE EDEPTH "
o c XB = (XB-M)+M EDEPTH o
p c B (XB-M) EDEPTH 0
it c AXA EDEPTH ‘
: c C13 = (1-XA'AXA)/2 EDEPTH X
e c €23 = (1-(XB-M)'B(XB-M))/2 EDEPTH o
; c EDEPTH 4
T C13 = 0.0 EDEPTH W
h €23 = 0.0 EDEPTH e
I DO 23 1=1,3 EDEPTH
L. XB(I) = XBM(I)+XM(I) EDEPTH o
I BXBM(I) = B(I,1)*XBM(1) EDEPTH o
S * + B(I,2)*XBM(2) EDEPTH N
o . + B(I,3)#XBM(3) EDEPTH it
K 23 XA(I) = XB(I) + XUsBXBM(I) EDEPTH X
DO 24 I=1,3 EDEPTH -
¢ AXA(I) = A(I,1)#XA(1) EDEPTH 0
S . + A(I,2)#XA(2) EDEPTH N
5 * + A(I,3)#XA(3) EDEPTH i
K C13 = C13 + XA(I)*AXA(I) EDEPTH g
" €23 = C23 + XBM(I)*BXBM(I) EDEPTH K
~ 24 PXBL(I) = -AXA(I) EDEPTH g
¢ C13 = (1.0-C13)/2.0 EDEPTH o
) ._‘:
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C23 = (1.0-C23)/2.0

CALL DSMsOL(C2,3,3)

Cll =

c21 =

DO 25
(I

0.

0.

I=
PXAL(I)

0
0
1
+
+

PXAL(I)
Cll = Cl1
C21 = C21
25 PXAU(I) =

'3
B(I,1)*PXBL(1)
B(I,2)*PXBL(2)
B(I,3)*PXBL(3)

PXBL(I) + XU*PXAL(I)

+ AXA(I) *PXAL(I)
+ BXBM(I)*PXBL(I)
~BXBM(I)

CALL DSMSOL(C3,3,3)

» [N N

(] (SN RO
"“!..‘.. y ‘.."!!"n!\‘ oy

* DXB
SOLVE FOR ---

* DL

# DXB

C2--- = -AXA

% DL

CALCULATE

DXA DXB DXB
- E w—- § UB—--
DL DL DL
* DXA

Cll = XA'A---

* DL

* DXB
C21 = (XB-M)'B---
* DL

* DXA
SOLVE FOR ---
* DU

% DXA
C3--- = -B(XB-M)
& DU

CALCULATE

DXB DXA DXA
. e L LA---
DU DU bu
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* DXA
Cl2 = XA'A-~-
» DU
* DXB
C22 = (XB-M)'B---
# DU
Cl2 = 0.0
C22 = 0.0
DO 26 I=1,3

PXBU(I) = PXAU(I) + XL#*(A(I,1)#*PXAU(1)
+ A(I,2)*PXAU(2) + A(I,3)#*PXAU(3) )

C12 = C12 + AXA(I)*PXAU(I)
26 C22 = C22 + BXBM(I)*PXBU(I)
SOLVE FOR DL AND DU
Cl1#DL + C12%DU = C13
C21#DL + C22#DU = C23
DET = C11#C22-C12%C21
DL = (C13#C22-C12%C23)/DET
DU = (C11#C23-C13%C21)/DET
INCREMENT L AND U
TEST FOR CONVERGENCE
XL = XL + DL
XU = XU + DU
IF (DABS(DL/XL).GT.EPS(12)) GO TO 11
IF (DABS(DU/XU) .GT.EPS(12)) GO TO 11
31 CONTINUE
RETURN
END
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DOUBLE PRECISION FUNCTION EFUNCT (TH,THD,SPR,JSTOP) EFUNCT

c REV 20 04/29/80EFUNCT
c COMPUTES NONLINEAR SRRING TORQUE FOR EULER JOINTS. EFUNCT
c EFUNCT
c ARGUMENTS : EFUNCT
C TH - THETA IS THE ANGLE OF THE EULER AXIS EFUNCT
c THD - THETA DOT EFUNCT
C SPR - ARRAY OF 5 VALUES DESCRIBING FUNCTION EVALUATION EFUNCT
c JSTOP - INDICATOR TO BE SET TO ONE IF IN STOP EFUNCT
c EFUNCT
IMPLICIT REAL#8(A-H,0-2) EFUNCT
DIMENSION SPR(5) EFUNCT

JSTOP = 0 EFUNCT
EFUNCT = THx#SPR(1) EFUNCT

TEN = 10.0 EFUNCT

Q = DSIGN(TEN*THD, TH*THD) EFUNCT

IF (Q.GT.1.0) Q = 1.0 EFUNCT

IF (Q.LT.-1.0) Q = -1.0 EFUNCT

X = 0.5%(1.0+SPR(4) +Q%(1.0-SPR(4))) EFUNCT

IF (SPR(5).GT.0.0) GO TO 10 EFUNCT
EFUNCT = X#*EFUNCT EFUNCT

GO TO 99 EFUNCT

10 IF (DABS(TH).LT.SPR(5)) GO TO 99 EFUNCT
JSTOP = 1 EFUNCT

Z = DABS(TH) - SPR(K) EFUNCT
EFUNCT = EFUNCT + DSIGN(X*(SPR(2)+Z»SPR(3))#*Z#»2,TH) EFUNCT

99 RETURN EFUNCT
END EFUNCT
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b
- SUBROUTINE EJOINT(IJ,NK) JDRIFT
% c REV IV 07/24/86SLIP
K c COMPUTES THE TORQUES ACTING ON AN EULER JOINT EJOINT
¥ c AND ADDS THEM TO THE U2 ARRAY. EJOINT
R c EJOINT
b C  ARGUMENTS: EJOINT
. c NK = 0 - REGULAR COMPUTATION FOR ALL EULER JOINTS JDRIFT
e c 0 - COMPUTE ONLY FOR JOINT NJ IMPULSE EJOINT
N c EJOINT
N c IJ = 1 IMPULSE ON PRECESSION AXIS ONLY EJOINT
e c = 2 IMPULSE ON NUTATION AXIS ONLY EJOINT
i; c = 3 IMPULSE ON SPIN AXIS ONLY EJOINT
. c = 4 IMPULSE ON GLOBALGRAPHIC AXIS EJOINT
o c NK = 0, IJ % 0, SPECIAL COMPUTATIONS OF HIR AND HB ONLY JDRIFT
o c EJOINT
R IMPLICIT REAL#*8(A-H,0-2) EJOINT
» COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, EJOINT
™ * NS,NQ,NSD,NFLX,NHRNSS, NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),U2(3,30) ,EJOINT
o » SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) EJOINT
e COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
i * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), EJOINT
! * JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30) EJOINT
| COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60) ,EJOINT
* F(3,30),TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP
N COMMON/CEULER/ IEULER(30) ,HIR(3,3,90),ANG(3,30),ANGD(3,30), JDRIFT
» * FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
W COMMON/FORCES/PSF (7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF (3,20), NCFORC
X * PRJNT(7,30) ,NPANEL (5) ,NPSF ,NBSF ,NSSF , NBGSF EJOINT
b COMMON/TEMPVI/ CREST,TTI(3),R11(3),R2I(3),JSTOP(4,2,30) EJOINT
g COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), EJOINT
o * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
O COMMON/TEMPVS/ DH1(3,3),DH4(3,3),TH(3,3) ,HIM(3,3) ,HIJ(3,3), EJOINT
ﬁ * HDT(3,3) ,H2(3,3) ,SH(3) ,TN(3) ,TJ(3) ,WMJ (3) ,AD(3),  EJOINT
R * CV(3),Cs(3) ,ANGL(3) ,HD3(3) ,CC(3),T9(3) ,LSKIP(3) EJOINT
% LOGICAL LSKIP EJOINT
° IF (NJNT.LE.0) GO TO 99 EJOINT
o CALL ELTIME(1,31) EJOINT
§ Jl1 =1 EJOINT
W J2 = NJNT EJOINT
oy NJ = NK JDRIFT
o IF (NJ.EQ.0) GO TO 11 EJOINT
® Jl1 = NJ EJOINT
", J2 = NJ EJOINT
L IF(IJ.LT.0) NJ = JDRIFT
[ 11 DO 98 J=J1,J2 EJOINT
b IF (IABS(IPIN(J)).NE.4) GO TO 98 EJOINT
» M = IABS(JNT(J)) EJOINT
® CALL DOT33(D(1,1,M) ,HT(1,1,2%J-1) ,DH1) EJOINT
7 CALL DOT33(D(1,1,J+1),HT(1,1,2%J) DH4) EJOINT
M)
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sy CALL DOT33 (DH4 ,DH1,TH) EJOINT
I DO 12 I=1,3 EJOINT
o 12 ANG(I,J) = ANG(I,J) + CONST(I,J) EJOINT
ol IC = IEULER(J) EJOINT
‘.‘-;:.5 CALL EULRAD (TH,ANG(1,J),IC) EJOINT
] CALL ROT(H2,3,-ANG(1,J)) EJOINT
) DO 13 I=1,3 EJOINT
v ANG(I,J) = ANG(I,J) - CONST(I,J) EJOINT
3‘.§. HIR(I,1,J) = DHI(I,3) EJOINT
ey HIR(I,3,J) = DH4(I,3) EJOINT
Y HIM(I,1) = HT(I,3,2¢J-1) EJOINT
R HIJ(1,3) = HT(I,3,2%J) EJOINT
v LSKIP(I) = .FALSE EJOINT
}.,;. A FE(I,J) = 0.0 EJOINT
. CV(I) = 0.0 EJOINT
Yy CS(I) = 0.0 EJOINT
ol V2(1,d) = 0.0 EJOINT
po TQE(I,J) = 0.0 EJOINT
13 TQ(I,J) = 0.0 EJOINT
ras Wi(J) =0.0 ngiu'r
" TQC = 0.0 JOINT
SN IF (1J.EQ.4) GO TO 55 EJOINT
ihd: CALL MAT31 (HT(1,1,2#J-1),H2(1,1),HIM(1,2)) EJOINT
X CALL MAT31 (HT(1,1,2%J-1),H2(1,2) ,HIM(1,3)) EJOINT
o CALL DOT31 (D(1,1,M),HIM(1,2),H2(1,2)) EJOINT
%o CALL DOT31 (D(1,1,M),HIM(1,3),H2(1,3)) EJOINT
AR CALL CROSS (H2(1,2),HIR(1,3,J),H2(1,1)) EJOINT
s CALL DOT31 (D(1,1,M ),WMEG(l1,M ),TM) EJOINT
WA CALL DOT31 (D(1,1,J+1),WMEG(1,J+1),TJ) EJOINT
R SWJ = 0.0 EJOINT
) DO 14 I=1,3 EJOINT
T HIR(1,2,J) = H2(I,2) EJOINT
o WMJ (1) = TJ(I) - TM(I) EJOINT
At 14 SWJ = SWJ + WMJ(I)##2 EJOINT
) WJ(J) = DSQRT(SWJ) EJOINT
o CALL DOT31 (HIR(1,1,J),WMJ,AD) EJOINT
° CALL CROSS (TM,HIR(1,1,J),HDT(1,1)) EJOINT
Y CALL CROSS (TM,HIR(1,2,J),HDT(1,2)) EJOINT
! CALL CROSS (TJ,HIR(1,3,J),HDT(1,3)) EJOINT
o CALL MAT31 (D(1,1,J+1) ,HIR(1,1,d),HIJ(1,1)) EJOINT
:c:oﬁ‘ CALL MAT31 (D(1,1,J+1),HIR(1,2,J) ,HIJ(1,2)) EJOINT
A CALL MAT31 (D(1,1,M ),HIR(1,3,J) ,HIM(1,3)) EJOINT
r'y N = IEULER(J) EJOINT
TR DO 15 I=1,3 EJOINT
LS SH(I) = AD(I) JDRIFT
N DO 15 K=1,3 JDRIFT
AN HIR(I,K,2#J+20) = HIM(I,K) JDRIFT
ot 15 HIR(I,K,2#J+30) = HIJ(I,K) JDRIFT
° IF (N.EQ.8) GO TO 19 EJOINT
o IF (N.GT.3) GO TO 16 EJOINT
L a
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SH(N) = 0.0
GO TO 18

po 17 I=1,3
IF (I.NE.N-3) SH(I) = 0.0
IF (N.NE.2) GO TO 21

HX = H2(1,1)#HIR(1,1,J) + H2(2,1)*HIR(2,1,J) + H2(3,1)#*HIR(3,1,J)

IF (DABS (HX) .GE.EPS(6)) GO TO 20
SH(1) = ANGD(1,J)

SH(3) = ANGD(3,J)

GO TO 21

CALL DOT31 (H2,WMJ,SH)

SH(1) = SH(1)}/HX

IF (N.EQ.2) SH(2) = 0.0

SH(3) = SH(3)/HX

po 22 I=1,3

ANGD(I,J) = SH(I)

HDT(I,2) = HDT(I,2) + SH(1)#H2(I,3)
IF (NJ.NE.O) N = IJ+3

IF (N.GT.3) GO TO 30

N4 = 4-N

IF (N.EQ.2) AHDT
IF (N.NE.2) ARDT

DO 25 I=1,3

vV2(I,J) = AHDT#H2(I,N)

IF (N.EQ.I) LSKIP(I) = .TRUE.

GO TO 42

IF (N.GT.6) GO TO 40

K3J = 3#J-2

Do 32 I=1,3

TF (NJ.EQ.0) GO TO 31

IF (1.EQ.N-3) CREST = VISC(7,K3J)
TQE(I,J) = H2(I,N-3)

GO TO 32

vV2(I,J) = -HDT(I,N-3)}*AD(N-3)
HB(I,2%J-1) = HIM(I,N-3)

HB(I,2#J ) = HIJ(I,N-3)

IF (I.NE.N-3) LSKIP(I) = .TRUE.

K3J = K3J + 1

IF (NJ) 35,42,35

IF (N.EQ.7) GO TO 97

IF(IJ.NE.O) GOTO 98

DO 41 I=1,3

TF  (LSKIP(I)) GO TO 41

K3J = J#J-3+1

cv(D)
cs(I)

161

ANGD (I,J) #VISCOS (DABS (ANGD(I,J)) ,VISC(1,K3J) ,HA(I,2%J))
EFUNCT (ANG(I,J) ,ANGD(I,J) ,SPRING(1,K3J) ,JSTOP(I,1,J))

0
X

EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINY
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT

HDT(1,2) «WMJ (1) +HDT (2,2) *WMJ (2) +HDT(3,2) »WMJ (3) EJOINT
-(SH(2) #*HDT(1,2) +SH(N4) *HDT (1 ,N4) ) #*H2(1,N)
- (SH(2) »HDT(2,2) +SH(N4) »HDT (2,N4) ) *H2(2,N)
- (SH(2) »HDT(3,2) +SH(N4) *HDT (3,N4) ) *H2 (3 ,N)
CALL MAT31 (D(1,1,M ) ,H2(1,N),HB(1,2%J-1))

CALL MAT31 (D(1,1,J+1) ,H2(1,N) ,HB(1,2%J

EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
EJOINT
JDRIFT
JDRIFT
EJOINT
EJOINT
EJOINT
EJOINT
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t FE(I,J) = CS(I) + CV(I) + HA(I,2#J)*HA(I,2#J-1) EJOINT
. 41 CONTINUE EJOINT
I CALL MAT31(HIR(1,1,J),FE(1,J),TQE(1,J)) EJOINT
ANy IF(NJ.GT.0) GO TO 34 EJOINT
'.:. 55 IF (IGLOB(J).EQ.0) GO TO 34 EJOINT
. HD3(1) = TH(3,1) EJOINT
\ HD3(2) = TH(3,2) EJOINT
2 HD3(3) = TH(3,3) EJOINT
4 CALL GLOBAL (J,HD3,DH1,TQC,T9,ANGL) EJOINT
g 34 CONTINUE EJOINT
o c EJOINT
o c ADD TORQUE CONVERTED TO LOCAL REFERENCE TO U2 ARRAY BY EJOINT
{ c U2(M ) = U2(M ) + D(M )#TQ EJOINT
Y c U2(J+1) = U2(J+1) - D(J+1)#TQ EJOINT
(- c EJOINT
i 35 DO 51 1I=1,3 EJOINT
e TQ(I,J) = TQE(I,J)+TQC#T9(I) EJOINT
O TTI(I) = TQ(I,J) EJOINT
S DO 51 K=1,3 EJOINT
W U2(K,M ) = U2(K,M ) + D(K,I,M )#*TQ(I,J) EJOINT
T 51 U2(K,J+1) = U2(K,J+1) - D(K,I,J+1)*TQ(I,J) EJOINT
o c EJOINT
v c STORE DATA INTO PRINT ARRAY FOR OUTPUT ROUTINE EJOINT
" c EJOINT
‘ 97 PRINT(1,J) = IEULER(J) EJOINT
D PRJNT(2,J) = ANG(1,J) EJOINT
AN PRINT(3,J) = ANG(2,J) EJOINT
() PRINT(4,J) = ANG(3,J) EJOINT
)QS PRINT(5,J) =CS (1) ¥%2+CS(3) #%2+2 0#CS (1) #CS (3) #TH(3,3) +CS(2) ¥%2 JTF185
L PRJINT(6,J) =CV (1) ##2+CV(3) #%2+42,0%CV (1) #CV(3) ¥TH(3,3) +CV(2) %#2 JTF785

) PRINT(7,J) = TQ(1,J)%%2 + TQ(2,J)%%2 + TQ(3,J)#x2 EJOINT
e 98 CONTINUE EJOINT
e CALL ELTIME(2,31) EJOINT
" 99 RETURN EJOINT
40N END EJOINT
d‘d

°

N

)

\

{ik

e

®

%

-

s

o

[

::

oy

L

" 162

o

L)

eV A A N A R AR R e



O

R

e

0\

,:9' DOUBLE PRECISION FUNCTION ELONG(A,B,C,D,E) ELONG
tea c REV 01  10/05/72ELONG
25 c COMPUTES ARC LENGTH OF ELLIPSE AX##2 + 2BXY + CYs#2 = 1 ELONG
s c FROM THETA=0 (POSITIVE X AXIS) TO THETA=E (RADIANS) ELONG
oy c WHERE D IS NOMINAL INCREMENT OF INTEGRATION. ELONG
oo c ELONG
' S IMPLICIT REAL¥8(A-H,0-Z) ELONG
» N=DABS (E/D) ELONG
) N=N+N ELONG
ol IF (N.EQ.0)N=2 ELONG
o Z=N ELONG
N T=E/Z ELONG
‘( F = DSQRT ((1.+(B/A)*%2)/A) ELONG
\ Ccs=1. ELONG
2 SN=0. _ ELONG
2 DCS=DCOS (T) ELONG
iy DSN=DSIN(T) ELONG
e S=F/2. ELONG
Lo AC = A+C ELONG
®. BAC = B¥B-AsC ELONG
% DO 10 I=1,N,2 ELONG
ey CS$=CS*DCS-SN*DSN ELONG
o SN=SN#DCS+CS*DSN ELONG
o CS=CSS ELONG
i G= (A%CS+B*SN) #CS+ (BXCS+C#SN) #SN ELONG
- G = G#*2/(AC + BAC/G) ELONG
o, F=(F+1./(F%G))/2. ELONG
Y S=S+F+F ELONG
e CSS=CS*DCS-SN*DSN ELONG
- SN=SN*DCS+CS*DSN ELONG
‘ €S8=CSs ELONG
NG G= (A%CS+B#SN) ¥CS+ (B#CS+C#SN) #SN ELONG
S G = G##2/(AC + BAC/G) ELONG
e F=(F+1./(F*G)) /2. ELONG
Ko S=S+F ELONG
ool 10 CONTINUE ELONG
s ELONG= (S+S-F) #T/3. ELONG
i RETURN ELONG
O END ELONG
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o
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N
b SUBROUTINE ELTIME(L,N) ELTIME
i c REV III.2 08/08/84REVIII
oo c COUNTS THE NUMBER OF TIMES CERTAIN BASIC SUBROUTINES ARE CALLED ELTIME
A8 c AND ACCOUNTS FOR ALL COMPUTER CPU TIME USED BY THESE ROUTINES. ELTIME
o c , ELTIME
3.";" c ARGUMENTS L: 1 INDICATES CALL IS AT START OF ROUTINE ELTIME
%! c 2 INDICATES CALL IS AT END OF ROUTINE. ELTIME
. c >2 PAGE NUMBER FOR CALL AT END OF RUN PAGE
s c N: THE SUBROUTINE IDENTIFICATION NUMBER. ELTIME
R c ELTIME
b c ASSUMES FUNCTION LTIME(1) IS GIVING ELAPSED CPU TIME IN INTEGER ELTIME
bh c UNITS OF 0.01 SECONDS SINCE FUNCTION LTIME(0) WAS CALLED. ELTIME
X c ELTIME
( DIMENSION NT(40) ,MTIN(40) ,NC(40),IND(40) ELTIME
. REAL*8 SUB(40) ELTIME
3 DATA  SUB/ ELTIME
KX, *»  8H MAIN3D ,8H INPUT ,8H DINT ,8H PRIPLT ,8H DZP . ELTIME
A *  BH PDAUX ,8H UPDATE ,8H OUTPUT ,8H DAUX ,8H SETUP1 , ELTIME
K> * 8H CHAIN ,8H CONTCT ,8H VISPR ,8H DAUX11 ,8H DAUX12 , ELTIME
° *+  8H DAUX22 ,8H DAUX31 ,8H DAUX32 ,8H DAUX33 ,8H FSMSOL , ELTIME
A *  8H PLELP ,8H BELTRT ,8H SEGSEG ,8H AIRBAG ,8H RSTART , ELTIME
W *  8H SETUP2 ,8H IMPULS ,8H IMPLS2 ,8H AIRBG3 ,8H DAUXSS , ELTIME
WY *  8H EJOINT ,8H SPDAMP ,8H DAUX44 ,8H FLXSEG ,8H EQUILB , ELTIME
o * B8H POSTPR ,8H WINDY ,8H HBELT ,8H HPTURB ,8H / ELTIME
Wils IF (N.GT.1) GO TO 20 ELTIME
! IF (L.GT.1) GO TO 40 ELTIME
6'.'5. c ELTIME
R c INITIAL CALL AT BEGINNING OF MAIN PROGRAM. ELTINE
/ c ELTIME
:% MTIN(1) = LTIME(0O) ELTIME
o, DO 11 I=1,40 ELTIME
D IND(I) = 0 ELTIME
o NC(I) = 0 ELTIME
s MTIN(I) = -1 ELTIME .
K- 11 NT(I) = 0 ELTIME f
o NSUB = 1 ELTIME ;
> IND(1) = 1 ELTIME ;
o NC(1) = 1 ELTIME
MTIN(1) = 0 ELTIME
oo GO TO 99 ELTIME
- c ELTIME
ko C CALL AT BEGINNING OF NTH SUBROUTINE. ELTIME
e c ELTIME
o 20 IF (L.GT.1) GO TO 30 ' ELTIME
By MTIN(N) = LTIME(1) ELTIME
o IF (NC(N).NE.O) GO TO 21 ELTIME
i NSUB = NSUB+1 ELTIME !
o IND(NSUB) = N ELTIME c
fad 21 NC(N) = NC(N)+1 ELTIME :
o GO TO 99 ELTIME
% ;
oot
2 164 ,
. ;
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®
LhE
A
o
e
R c ELTIME
N c CALL AT END OF NTH SUBROUTINE. ELTIME
e o ELTIME
k' 30 MTOUT = LTIME(1) ELTIME
3" NDIFF = MTOUT-MTIN(N) ELTIME
R MTIN(N) = -1 ELTIME
.’) IF (NDIFF.EQ.0) GO TO 32 ELTIME
o NT(N) = NT(N) + NDIFF ELTIME
X DO 31 I=1,40 ELTIME
e IF (MTIN(I).NE.-1) MTIN(I) = MTIN(I) + NDIFF ELTIME
oy 31 CONTINUE ELTIME
. 32 GO TO 99 ELTIME
( c ELTIME
e c SUBSEQUENT CALLS FROM MAIN PROGRAM, PRINT SUMMARY TABLE. ELTIME
ho c ELTIME
o 40 NTSUM = LTIME(1) ELTIME
;ﬁb NT(1) = NTSUM - MTIN(1) ELTIME
hin TIME = FLOAT(NTSUM)/100.0 ELTIME
"o WRITE (6,41) TIME,L PAGE
- 41 FORMAT('1 ELAPSED CPU TIME =',F10,2,’' SECONDS',85X,'PAGE’,15// PAGE
Ko I SUB CALLS TIME % "1/) ELTIME
3 PCSUM = 0.0 ELTIME
o NTSUM = 0 ELTIME
00 DO 42 I=1,NSUB ELTIME
¢ J = IND(I) ELTIME
g#, PC = FLOAT(NT(J))/TIME ELTIME
e PCSUM = PCSUM + PC ELTIME
ot NTSUM = NTSUM + NT(J) ELTIME
) 42 WRITE (6,43) SUB(J),NC(J),NT(J),PC ELTIME
. 43 FORMAT(A10,2110,F10.2) ELTIME
fj‘ WRITE (6,44) NTSUM, PCSUM ELTIME
ey 44 FORMAT(’OTOTAL’,14X,I110,F10.2) ELTIME
[ 99 RETURN ELTIME
> END ELTIME
o
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y&v' SUBROUTINE EQUILB (YPR,IYPR) EQUILB
: v REV IV 02/01/88MISDOT
aud c EQUILB
Ny c ADJUSTS INITIAL INPUT POSITION PARAMETERS SUPPLIED ON CARDS G.2 EQUILB
éﬁ c AND G.3 SUCH THAT INITIAL NORMAL CONTACT FORCES ARE EQUAL TO EQUILB
s c EITHER SUPPLIED VALUES OR THOSE COMPUTED BY CONSTRAINT FORCES. EQUILB
WL c EQUILB
':3_ IMPLICIT REAL#*8(A-H,0-2) EQUILB
’\ DIMENSION YPR(3,30) , IYPR(4,30) EQUILB
eﬁnd COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, EQUILB
:ﬁ ) * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG PAGE
5&-1 COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,EQUILB
nab: * SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) EQUILB
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
»gﬁj * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), EQUILB
il * JNT(30) ,IPIN(30) ,ISING(30),IGLOB(30) ,JOINTF (30) EQUILB
aey COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60) ,422(3,3,60) ,EQUILB
oo * F(3,30),TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP
o COMMON/CSTRNT/ A13(3,3,24),423(3,3,24) ,B31(3,3,24) ,B32(3,3,24), EQUILB
o * HHT(3,3,12) ,RK1(3,12) ,RK2(3,12),QQ(3,12) ,TQQ(3,12) ,EQUILB
o8 RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), EQUILB
o) KQ1(12) ,KQ2(12) ,KQTYPE(12) EQUILB
Sk COMMON/TABLES/MXNTI ,MXNTB, MXTB1, MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB
1{;- COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG( 6), EQUILB
b * MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), EQUILB
— * NTPL( 5,30) ,NTBLT{ 5,8) ,NTSEG( 5,30) EQUILB
HHES COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8),BD(24,40) EDGE
:23; COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), EQUILB
e * UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI TWOP1
T COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL (20) ,BDYTTL(5) , EQUILB
;3)‘ BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), EQUILB
) JOINT(30) ,CGS(30) ,JS(30) EQUILB
;:Qg COMMON/FORCES/PSF(7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF (3,20), EDGE
R * PRJINT (7,30) ,NPANEL (5) , NPSF , NBSF ,NSSF, NBGSF EDGE
o REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT EQUILB
A LOGICAL*1 CGS,JS EQUILB
= COMMON/TEMPVS/ DMNT(3,3) ,XMN(3) ,XMM(3) ,TM(3) ,RM(3) EDGE
,QLw DIMENSION TEMP(3),T(5) ,FX(10),FX1(10) EDGE
a;d? DIMENSION X(10),GX(10),DX(10),DXP(10) ,DPN(5,10) EQUILB
b DIMENSION JPL(10),JSG(10),JX(10),M1(10),M2(10) ,M3(10) ,MT(10) EQUILB
o DIMENSION NTV(10),NI1(10),NSG(10),NAV(10),KSG(5,10) EQUILB
o DIMENSION ISG(5),IPL(5),LTYPE(5),INDGX(5),NTNQ(5) EQUILB
ned s DIMENSION SX(10),SGX(10},XDEV(10),WORD(2) EQUILB
’\ DATA BLANK/' '/ , WORD/' SEGLP' , ' YPR'/ EQUILB
058 CALL ELTIME (1,35) EQUILB
oy c INPUT CARDS G.4, G.5.A-G.5.N, AND G.6.A-G.6.M EQUILS
N C EQUILB
reL READ (5,60) NVAR,NCON EQUILB
!ﬂ. WRITE (6,51) NVAR,NCON,NPG PAGE
e
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1,8,
o
Qi
o
AN
W NPG=NPG+1 PAGE
r 51 FORMAT('1’,5X,'NVAR =',I3,3X,'NCON =',13,96X, PAGE
o * 'PAGE’ ,15/120X,'CARD G.4'/) PAGE
Mo ICARD = 4 EQUILB
f~% JCARD = 0 EQUILB
e IF (NVAR.LT.1 .OR. NVAR GT.10) GO TO 65 EQUILB
B3 IF (NCON.LT.0 .OR. NCON.GT.5 ) GO TO 65 EQUILB
D) WRITE (6,52) EQUILB
s 52 FORMAT('0’,4X,'J’,4X,'NTV’,3X,'NIl’', 3X,'NSG’',8X,’'GX’,12X,'XDEV', EQUILB
o *7X,'JPL',3X,'JSG’,3X, 'NAV',3X, 'KSG(I,J),I=1,NAV', 28X, CARDS G.5'/)EQUILB
i&k& ICARD = 5 EQUILB
e DO 58 J=1,NVAR EQUILB
Aty JCARD = J EQUILB
_ READ  (5,53) NTV(J) ,NI1(J) ,NSG(J),GX(J) ,XDEV(J), EQUILB
DO * JPL(J) ,JSG(J) , 1AV, (KSG(I,J),I=1,IAV) EQUILB
7¢Q§ 53 FORMAT(314,2F8.0,814) EQUILB
oy NAV(J) = IAV EQUILB
"y WRITE (6,54) J,NTV(J),NI1(J),NSG(J),GX(J),XDEV(J), EQUILB
w\e * JPL(J) ,JSG(J),IAV, (KSG(I,J),I=1,IAV) EQUILB
o 54 FORMAT(416,2F15.6,816) EQUILB
o IF (NTV(J).LT.1 .OR. NTV(J).GT.2 ) GO TO 65 EQUILB
:§Q; IF (NI1(J).LT.1 .OR. NI1(J).GT.3 ) GO TO 65 EQUILB
o IF (NSG(J).LT.1 .OR. NSG(J).GT.NSEG) GO TO 65 EQUILB
b IF (NAV(J).LT.0 .OR. NAV(J).GT.5 ) GO TO 65 EQUILB
o5 IF (JPL(J).LT.1 .OR. JPL(J).GT.NPL ) GO TO 65 EQUILB
£ IF (JSG(J).LT.1 .OR. JSG(J).GT.NSEG) GO TO 65 EQUILB
R K = JPL(J) EQUILB
o) NNPL = MNPL(K) EQUILB
e IF (NNPL.LT.1 .OR. NNPL.GT.5) GO TO 65 EQUILB
§§ DO 55 1I=1,NNPL EQUILB
N IF (JSG(J).NE.MPL(2,1,K)) GO TO 55 EQUILB
9 JSG(J) = 1 EQUILB
N GO TO 56 EQUILB
:§:' 55 CONTINUE EQUILB
) GO TO 65 EQUILB
e 56 IF (NAV(J).LE.O) GO TO 58 EQUILB
P DO 57 I=1,IAV EQUILB
CH IF (KSG(I,J).LT.1 .OR. KSG(I,J).GT.NSEG) GO TO 65 EQUILB
A 57 CONTINUE EQUILB
I 58 CONTINUE EQUILB
ey IF (NCON.LE.0) GO TO 17 EQUILB
;1:: WRITE (6,59) EQUILB
s 59 FORMAT('0',4X,'1’,4X,'IPL’,3X,'ISG’,2X, LTYPE’,2X, ' INDGX', EQUILB
o * 87X, 'CARDS G.6'/) EQUILB
§35 ICARD = 6 EQUILB
A0 DO 64 I=1,NCON EQUILB
b JCARD = I EQUILB
o READ  (5,60) IPL(I),ISG(I),LTYPE(I),INDGX(I) EQUILB
s WRITE (6,61) 1I,IPL(I),ISG(I),LTYPE(I),INDGX(I) EQUILB
2 60 FORMAT(414) EQUILB
R
:g" )
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65
66

17

FORMAT (516)

IF ( IPL(I).LT.1 .OR.
IF ( 1Isa@(I).LT.l1 .OR.
IF (LTYPE(I).LT.3 .OR.
IF (INDGX(I).LT.O0 .OR.
J = IPL(I)

NNPL = MNPL(J)

IF (NNPL.LT.l1 .OR. NNPL.GT.5)
DO 62 K=1,NNPL

IF (ISG(I).NE.MPL(2,K,J))
IsG(I) = K

GO TO 63

CONTINUE

GO0 TO 65

IF (INDGX(I).LE.O)

K = INDGX(I)

IF  (IPL(I).NE.JPL(K)
CONTINUE

GO TO 17

LTYPE(I) .GT.4

GO TO 62

GO TO 64

IPL(I) .GT.NPL )
ISG(I) .GT.NSEG)

INDGK(I) .GT.NVAR)

.OR. ISG(I).NE.JSG(K))

G0
@o
) GO
Go

GO TO 65

G0 TO 65

INPUT ERROR - PRINT MESSAGE AND TERMINATE PROGRAM.

WRITE (6,66) ICARD,JCARD

FORMAT('0 INPUT ERROR ON CARD G.’',I2,
* '.  PROGRAM TERMINATED.')

STOP 26

DATA INITIALIZATION.

NQORG = NQ
DO 19 K=1,NVAR
J = JPL(K)
I = JSG(K)
M1 (K)
M2 (X)
M3 (X)

MPL(1,I,J)
MPL(2,1,J)
MPL(3,1,J)
MT (K) NTPL (I,J)
JX(K) 1

DXP(K) = 0.0

I1 = NIL(K)

I2 = NSG(K)

IF  (NTV(K).EQ.1)
IF (NTV(K) .EQ.2)
SX (K) = X(K)
SGX(K) = GX(K)

IF (NAV(K) .LE.O)
IAV = NAV(K)

DO 18 L=1,IAV
J2 = KSG(L,K)

IF (NTV(K).EQ.1)

Honouw ounon

X (K)
X(X)

SEGLP(I1,I2)
YPR(I1,I2)

G0 TO 19

168

'.L,12,

DPN(L,K) = SEGLP(I1,I2) - SEGLP(I1,J2)
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19
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20
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15
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IF (NTV(K).EQ.2)
CONTINUE
IF (NPRT(27) .EQ.0)

DPN(L,K) = YPR(I1,12) -
Go TO 20

LET'S SEE WHAT USER INPUT LOOKS LIKE.

CALL OUTPUT(0)

CALL DAUX(0)

CALL PRINT(6H USER )

CALL OUTPUT(1)

START FDF FORCE -> CONSTRAINT FORCE ITERATION

PENDOT = 0.0
DO 50 JITTER=1,10

ITERATE INPUT (X) SUCH THAT F(X) = G(X)

MVAR = 2

IF (NVAR.EQ.1) MVAR = 1
DO 32 M=1,2

DO 32 I=MVAR,NVAR

Do 32 J=1,1

NITER = 10

IF (DXP(J).EQ.0.0) NITER = 50
DX{(J) = 0.25

N1l = M1(J)

N2 = M2(J)

N3 = M3(J)

NP = JPL(J)

NT = MT(J)

I1 = NIL(J)

12 = NSG(J)

IAV = NAV(J)

IF (NTV(J).NE.2) GO TO 15
CALL DRCIJK (D,YPR,IYPR,HT,I2)
IF (NAV(J) .LE.0) GO TO 15
DO 14 K=1,IAV

J2 = KSG(K,J)

CALL DRCIJK (D,YPR,IYPR,HT,J2)
DO 29 ITER=1,NITER

CALL CHAIN(O)

PEN1 = PEN

NPSF = 1

CALL PLELP(N2,N3,N1,NP,NT)

PEN = PSF(1,1)

FX1(J) = FX(J)

FXJ = 0.0

IF (PEN.GT.0.0) FXJ = PSF(2,1)
IF (PEN.GT.0.0)
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YPR(I1,J2)

CALL FRCDFL (PEN,PENDOT,NT,],FXJ,ELOSS)
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( )% 0.0 QUI
12 IF (FX(J ) .EQ. B UILB
P IF FX1(J (J) : EQ LB
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IF (NQ.LE.O0) GO TO 40

COMPUTE VEHICLE COORDINATES FOR FIXED POINT CONSTRAINTS.

DO 35 K=1,NQ

IF (KQTYPE(K) .NE.1) GO TO 35

IF (KQ2(K).NE.NVEH) GO TO 35

L = KQ1(K)

CALL DpOT31(D(1,1,L),BK1(1,K),T)

DO 34 1I=1,3

T(I) = T(I) + SEGLP(I,L) - SEGLP(I,NVEH)
CALL MAT31(D(1,1,NVEH),T,RK2(1,K))
CONTINUE

IF (NPRT(27) .EQ.0) GO TO 36

SOLVE SYSTEM EQUATIONS WITH CONSTRAINTS OFF.

CALL OUTPUT(0)

CALL DAUX(0)

CALL PRINT(6HEQUIL2)
CALL OUTPUT(1)

SET UP CONSTRAINTS TO PRODUCE ZERO ACCELERATIONS.
NQ = NQORG

IF (NCON.LE.O) GO TO 81
DO 37 1=1,NCON

NQ = NQ+l
J = IPL(I)
K = ISG(I)

NT = NTPL(K,J)
NTNQ(I) = NTAB(NT+1)
NTAB(NT+1) = -NQ

KQ1 (NQ) MPL(2,K,J)
KQ2(NQ) = MPL(1,K,J)
KQTYPE (NQ) = LTYPE(I)

SOLVE SYSTEM EQUATIONS WITH CONSTRAINTS ON.

CALL OUTPUT(0)
CALL DAUX(0)
IF (NPRT(27).NE.O.AND.JITTER.EQ.1) CALL PRINT(GHEQUIL1)

FETCH CONSTRAINTS FORCES NORMAL TO PLANE SURFACES.
STORE FRICTION FORCE AND TURN OFF CONSTRAINTS.

CONV = 1.0
DO 39 I=1,NCON

MQ = NQORG+I
J = IPL(I)
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EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
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K = ISG(I)
NT = NTPL(K,J)
NTAB (NT+1) = NTNQ(I)
= MPL(2,K,J)
= MPL(1,K,J)
CALL DOT31(D(1,1,N),PL(1,J) ,TEMP)
T(I) = TEMP(1)#QQ(1,MQ) + TEMP(2)#QQ(2,MQ)+ TEMP(3)*QQ(3,MQ)
I1 = INDGX(I)
IF (I1.GT.0 .AND. DABS(GX(I1)+T(I)).GT.EPS(2)) CONV = 0.0
IF (I1.GT.0) GX(Il) = 0.5%(GX(I1)-T(I))
DO 38 L=1,3
TEMP(L) = QQ(L,MQ) - T(I)*TEMP(L)

= NTAB(NT)
CALL MAT31(D(1,1,M) ,TEMP,TAB(LT+19))
Q = NQORG
IF (CONV.EQ.1.0) GO TO 81
CONTINUE

PRINT INPUT AND CHANGES MADE.

IF (NJNT.LE.0O) GO TO 86

CALL OQUTPUT(0)

CALL DAUX(0)

IPRINT = 0

DO 84 J=1,NJNT

IF (IPIN(J).GE.O0) GO TO 84

IF (VISC(4,3%J-2).GT.0.0) GO TO 84
IF (IPIN(J).EQ.-1) TI1
IF (IPIN(J).LE.-2) Tl
VISC(4,3%J-2) = 1.5#Tl
IF (IPRINT.EQ.0) WRITE (6,82)

DABS (XDY(HB(1,2#J),D(1,1,J+1),7Q(1,J)))
DSQRT (TQ(1,J) #%2+TQ(2,J) #%2+TQ(3,J) #%2)

EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB

FORMAT('0 THE FOLLOWING VALUES FOR THE MAX TORQUE FOR A LOCKED JOEQUILB

*INT ON CARDS B.5 HAVE BEEN SET UP BY SUBROUTINE EQUILB:'//
* ! J SYM IPIN TI=VISC(4)' /)
IPRINT = 1

WRITE (6,83) J,JOINT(J),IPIN(J),VISC(4,3%J-2)
FORMAT (16,1X,A4,16,F15.6)

CONTINUE

IF (NQ.LE.O) @O TO 91

IPRINT = 0

DO 89 K=1,NQ

IF (KQTYPE(K).NE.1) @0 TO 89

IF (KQ2(K) .NE.NVEH) GO TO 89

IF (IPRINT.EQ.0) WRITE (6,87)

EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB
EQUILB

FORMAT('0 THE FOLLOWING VALUES FOR RK2 ON CARDS D.6 FOR FIXED POIEQUILB

#*NT CONSTRAINTS HAVE BEEN CHANGED BY SUBROUTINE EQUILB:'//
* 5X,'K’,3X, 'KQTYPE’ ,4X, 'KQ1' ,5X,'KQ2',8X, 'RK2(X) ',
* 9X, 'RK2(Y) ' ,9K, 'RK2(2) ' /)

IPRINT = 1

WRITE (6,88) K,KQTYPE(K),KQl(K),KQ2(K), (RK2(I,K),I=1,3)
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A BMX)
WY,

FORMAT (16,318,3F15.6) EQUILB
CONTINUE EQUILB
WRITE (6,92) EQUILB
FORMAT ('0 THE FOLLOWING VARIABLES ON CARDS G.2 AND G.3 ', EQUILB
'HAVE BEEN CHANGED BY SUBROUTINE EQUILB:'//) EQUILB

DO 95 J=1,NVAR EQUILB
10 = NTV(J) EQUILB
I1 = NI1(J) EQUILB
I2 = NSG(J) EQUILB
WRITE (6,93) WORD(IO),Il1,I2,SX(J),X(J),BLANK,J,SGX(J),GX(J) EQUILB
FORMAT (4X,a6,’ (' ,I12,’,’,12,') FROM' ,F12.6,' T0',Fl12.6, EQUILB
* A4,'AND GX(',I2,') FROM',F12.6,' TO',F12.6) EQUILB
IF (NAV(J).LE.0) GO TO 95 EQUILB
IAV = NAV(J) EQUILB
DO 94 I=1,IAV EQUILB
J2 = KsG(I,J) EQUILB
ZSX = SX(J) - DPN(I,J) EQUILB
ZXX = X(J) - DPM(I,J) EQUILB
WRITE (6,93) WORD(10),I11,J2,28X,2XX EQUILB
CONTINUE EQUILB
CALL ELTIME (2,35) EQUILB
RETURN EQUILB
END EQUILB
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e SUBROUTINE EULRAD(D,A,IC) EULRAD
. C REV IV 07/23/86TWOPI

e c COMPUTES EULER ANGLES PRECESSION, NUTATION, AND SPIN IN RADIANS  EULRAD
e c AND PLACES THEM INTO THE A ARRAY FOR GIVEN DIRECTION COSINE MATRIXEULRAD
Ayl c EULRAD
s c ASSUMES D = D(S)D(N)D(P) , WHERE EULRAD
5 ') c EULRAD
i C CS Ss 0 1 0 0 CP SP 0 EULRAD
o c D(S)=-SS CS O , D(N)=0 CN SN , D(P)=-SP CP 0 EULRAD
g c 0 0 1 0 -SN CN o 0 1 EULRAD
:.:g. c EULRAD
s c AND P=A(1), N=A(2)}, S=A(3) EULRAD
- c EULRAD
e c ROUTINE WILL ALWAYS WORK IN THE MEMORY MODE, I.E., WILL PRODUCE A EULRAD
N c NEW SET OF A'S THAT DIFFER THE LEAST FROM THE INPUTTED A ARRAY. EULRAD
oo, c TO USE IN NON-MEMORY MODE,SET ALL A’S TO ZERO, CALL WITH IC = 8. EULRAD
WA c EULRAD
3‘(; c NEW N IS ALWAYS COMPUTED. EULRAD
o c IF N OR PI-N < 10#%-6, IC IS USED TO RESOLVE AMBIGUITES ON P & S, EULRAD
o c EXCEPT FOR IC = 2 OR 8 WHERE THEY ARE NOT CHANGED. EULRAD
Ng c EULRAD
P IMPLICIT REAL*8(A-H,0-2) EULRAD
A7y DIMENSION A(3),D(3,3),T(6) EULRAD
o COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), EULRAD
b * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

prer IF (D(3,3).GT. 1.0) D(3,3) = 1.0 EULRAD
hose IF (D(3,3).LT.-1.0) D(3,3) = -1.0 EULRAD
e B = DACOS(D(3,3)) EULRAD
ol T(2) = B-A(2) EULRAD
e T(5) = -B-4(2) EULRAD
9 Z=0.0 EULRAD
3 IF ( B.LT.EPS(6)) 2 = 1.0 EULRAD
R IF (PI-B.LT.EPS(6)) Z = -1.0 EULRAD
. IF (Z.NE.0.0) GO TO 11 EULRAD
N T(1) = DATAN2(D(3,1),-D(3,2)) - A(1) EULRAD
ety T(4) = T(1) + PI EULRAD
® T(3) = DATAN2(D(1,3), D(2,3)) - A(3) EULRAD
R T(6) = T(3) + PI EULRAD
! GO TO 26 EULRAD
o 11 T(1) = DATAN2(D(1,2)-Z*D(2,1) , D(1,1)+2#D(2,2)) - A(1) - Z#A(3) EULRAD
o T(3) = T(1) EULRAD
g Go TO (21,22,23,23,22,21,22,22) , IC EULRAD
® c EULRAD
2 c SET T(1) = 0 EXCEPT FOR IC=3,4 EULRAD
o c SET T(3) = 0 EXCEPT FOR IC=1,6 EULRAD
e c EULRAD
%) 21 T(1) = 0.0 EULRAD
e GO TO 25 EULRAD
® 22 T(1) = 0.0 EULRAD
T 23 T(3) = 0.0 EULRAD
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i 25 T(4) = T(1) EULRAD
' T(6) = T(3) EULRAD
oy 26 TMAX = 0.0 EULRAD
‘-', J =3 EULRAD
[ PO 30 I=1,6 EULRAD
4 T(I) = DMOD(T(I),TWOPI) EULRAD
he> IF (DABS(T(I)).GT.PI ) T(I) = T(I) - DSIGN(TWOPI,T(I)) EULRAD
. IF (DABS(T(I)).LT.TMAX) GO TO 30 EULRAD
e TMAX = DABS (T(I)) EULRAD
fo IF (I.GT.3) J =0 EULRAD
N 30 CONTINUE EULRAD
2 IF (Z.LT.0.0) T(J+3) = ~T(J+3) EULRAD
AN D0 40 1I=1,3 EULRAD
( 1J = I+J EULRAD
G 40 A(I) = A(I) + T(IJ) EULRAD
N RETURN EULRAD
RV END EULRAD
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T DOUBLE PRECISION FUNCTION EVALFD (D,N,L) EVALFD
N c REV IV 07/23/86JTF786
[ c EVALUATE FUNCTION THAT IS DEFINED AT LOCATICN N OF TAB ARRAY EVALFD
yiyj c FOR ABSCISSA VALUE D. EVALUATES DERIVATIVE, FUNCTION OR INTEGRAL EVALFD
o c AS L EQUALS 0, 1, OR 2. TAB ARRAY IS DEFINED AS FOLLOWS: EVALFD
e C TAB (N) - DO (NO RESTRICTIONS ON DO) JTF786
) c TAB(N+1) - D1 (F1 DEFINED FOR DO ¢ D ¢ :D1}) JTF786
é;ﬁ C TAB(N+2) - D2 (F2 DEFINED FOR !Dl: ¢ D ¢ :D2!) JTF786
Py c TAB(N+3) - (NOT CURRENTLY USED) EVALFD
oy c TAB(N+4) - (NOT CURRENTLY USED) EVALFD
N C TAB(N+5) - START OF DEFINITION OF 1ST PART OF FUNCTION (F1) EVALFD
b YN c WHICH IS FOLLOWED BY DEFINITION OF 2ND PART OF FUNCTION (F2), EVALFD
( c IF ANY. EVALFD
O c 9ND PART OF FUNCTION EXISTS IF D2 IS NON-ZERO. EVALFD
s c SIGN OF D1 DETERMINES FORM OF DEFINITION FOR 1ST PART OF EVALFD
iy c THE FUNCTION. EVALFD
s ) c EVALFD
e c D1 ZERO INDICATES THAT FUNCTION IS CONSTANT D2 FOR ALL D. EVALFD
Py c EVALFD
Ty c D1 POSITIVE INDICATES THAT TAB(N+5)-TAB(N+10) CONTAINS  EVALFD
08 c A0,Al,...A5. THE COEFFICIENTS OF A 5TH ORDER POLYNOMIAL.EVALFD
b c EVALFD
505 c D1 NEGATIVE INDICATES THAT TAB(N+5) CONTAINS NP (REAL) EVALFD
b c FOLLOWED BY D(1), F(1), D(2), F(2) ..., D(NP), F(NP) EVALFD
' c EVALFD
NN c WARNING- TABULAR FUNCTION MUST BE DEFINED FOR WHOLE RANGE,EVALFD
N c THAT IS, FROM DO TO D1 INCLUSIVE,OR DI TO D2 INCLUSIVE. EVALFD

o c EVALFD
Ko c EVALFD
hdn c SIMILARLY, THE SIGN OF D2 (IF NON-ZERO) DETERMINES FORM OF EVALFD
o) c DEFINITION OF 2ND PART OF FUNCTION, IF ANY. EVALFD
oy c EVALFD
L. c EVALFD
N c IFD (DO  AND D1# O, DERIVATIVE = 0 OR FUNCTION = F1(DO) JTF786
O c IF D > !D1! AND D2=0, DERIVATIVE = 0 OR FUNCTION = F1(:D1}) JTF786
o c IF D > !D2! AND D2¢0, DERIVATIVE = 0 OR FUNCTION = F2(:D2!) JTF786
c EVALFD

Y c NOTE: PREVIOUS VERSIONS ASSUMED THAT DO WAS NON-NEGATIVE AND JTF786
R c THAT F = 0 FOR D ¢ DO. JTF786
P c JTF786
0% IMPLICIT REAL#*8(A-H,0-2) EVALFD
- COMMON/TABLES/MXNTI ,MXNTB, MXTB1 ,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) EVALFD
PY F=0.0 EVALFD
N IOUTR = 0 EVALFD
i} o DO = TAB(N) EVALFD
h~§ D1 = TAB(N+1) EVALFD
e D2 = TAB(N+2) EVALFD
o IF (D1.NE.0.0) GO TO 26 EVALFD
o IF (L-1) 40,24,25 JTF786
" 24 F = D2 EVALFD
RS
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's
®
9.
o™
L)
=
N
(' - GO TO 40
25 F= (D-DO)%D2 EVALFD
25 GO TO 40 EVALFD
§.,,1 c EVALFD
N c COMPUTE INDEX OF F1 DEFINI EVALFD
- T
LN c ION EVALFD
% 26 NP = N+§ EVALFD
7 IF (L.EQ.2) GO TO 41 EVALFD
c EVALFD
C DERIVATIVES A EVALFD
P ; ND FUNCTIONS HERE, INTEGRALS HAVE OTHER LOGIC EVALFD
o
R IF (D.GE.D0O) GOTO 22 EVALFD
c JTF786
c D < DO, RETURN F=0 FOR L=0 i, ) JTF786
e IF (L.EQ.0) GOTO 40 JTF786
~, X = DO JTF786
W, IF (D1.GT.0.0) GOTO 37 JTF786
Py F = TAB(NP+2) JTF786
o GOTO 40 JTF786
N 22 IF (D.LT.DABS(D1)) GOTO 31 JTF786
S IF (D2.NE.0.0) GO TO 32 EVALFD
s c EVALFD
iy C D .GE.!DI! , D2 = 0 EVALFD
( c EVALFD
e IF (D1.LE.0.0) GO TO 33 EVALFD
o c EVALFD
e g igg’gg.gg.é INDICATES D BEYOND RANGE. DERIVATIVE = 0 2}}:&3
B .EQ.0 INDICATES D.LE.!D}1! .
3R o D1!. COMPUTE POLY DERIVATIVE EVALFD
S5 IF (D.GT.DABS(D1)) IOUTR = 1 EVALFD
‘/" X = Dl EVALFD
X GO TO 37 EVALFD
o c EVALFD
N c DO ¢ D ¢ IDI! EVALFD
o C EVALFD
. 31 IF (D1.LT.0.0) GO TO 35 EVALFD
X=D EVALFD
o GO TO 37 EVALFD
58 c EVALFD
e C D .GE. ID1! D2 - EVALFD
o ', NON-ZERO,
% : 0, USE F2 EVALFD
= 32 MP = 6 EVALFD
7 C EVALFD
DN C COMPUTE INDEX OF F2 EVALFD
e DEFINITION
N C EVALFD
R-7-. IF (D1.LT.0.0) MP = 2.0 % TAB EVALFD
. NP = NP+MP (NP} +1.0 EVALFD
o IF (D.LT.DABS(D2)) GO TO 34 EVALFD
- IF (D2.LT.0.0) GO TO 33 EVALFD
o EVALFD
o
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ot c EVALFD
{ c IOUTR.EQ.1 INDICATES D BEYOND RANGE. DERIVATIVE = 0. EVALFD
- c IOUTR.EQ.0 INDICATES D.LE.!D2!. COMPUTE POLY DERIVATIVE EVALFD
o c EVALFD
R IF (D.GT.DABS(D2)) IOUTR = 1 EVALFD
s c EVALFD
b c D .GE. D2 (POSITIVE). EVALUATE F2 FOR D2 EVALTD
) ¢ EVALFD
) X = D2 EVALFD
Y GO TO 37 EVALFD
. c EVALFD
N c D EXCEEDS TABULAR DEFINITION, SET F = F(NP) EVALFD
' c IF TABLE DEFINITION EXTENDS BEYOND RANGE, USE TABLE VALUES EVALFD
| c EVALFD
oy 33 MB = TAB(NP) EVALFD
ol NB = NP+MB+MB EVALFD
o IF (D .LE. TAB(NB-1)) GO TO 35 EVALFD
Soee IF (L.EQ.1) F=TAB(NB) EVALFD
M GO TO 40 EVALFD
®. c EVALFD
I c ID1! .LE. D ¢ ID2! EVALFD
. c EVALFD
34 IF (D2.LT.0.0) GO TO 35 EVALFD
X=D EVALFD
N GO TO 37 EVALFD
( c : EVALFD
o c EVALUATE F FROM TABULAR DEFINITION EVALFD
s c EVALFD
f'r;.; 35 MB = TAB(NP) EVALFD
e KL = NP+3 EVALFD
A K2 = NP+MB+MB EVALFD
e DO 36 K=K1,K2,2 EVALFD
- IF (D.GT.TAB(K)) GO TO 36 EVALFD
Ny IF (L-1) 28,27,40 EVALFD
N c EVALFD
_";.;' c EVALUATE DERIVATIVE FROM TABLE EVALFD
c EVALFD
L 28 F = (TAB(K+1)-TAB(K-1))/(TAB(K)-TAB(K-2)) EVALFD
L GO TO 40 EVALFD
G c EVALFD
20 c EVALUATE FUNCTION FROM TABLE EVALFD
CoYe c EVALFD
.-*-- 27 R2 = TAB(K)-TAB(K-2) EVALFD
o Rl = (D-TAB(K-2))/R2 EVALFD
e R2 = (TAB(K)-D )/R2 EVALFD
R 7 F = RI1#TAB(K+1) +R2#TAB(K-1) EVALFD
e GO TO 40 EVALFD
A 36 CONTINUE EVALFD
o IF (L.EQ.1) F = TAB(K2) EVALFD
. GO TO 40 EVALFD
‘-.‘"-‘
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37 IF (IOUTR.EQ.! .AND. L.EQ.0 ) GO TO 40 EVALFD
IF (L-1) 38,39,40 EVALFD
c EVALFD
c EVALUATE DERIVATIVE OF 5TH DEGREE POLYNOMIAL EVALFD
c EVALFD
38 F = TAB(NP+1)+X%(2.0%TAB(NP+2)+X%(3 0#TAB(NP+3) +X» (4. 0#TAB(NP+4)+ EVALFD
# X*5.0%TAB(NP+5)))) EVALFD
GO TO 40 EVALFD
c EVALFD
c EVALUATE 5TH DEGREE POLYNOMIAL EVALFD
c EVALFD
39 F = TAB(NP) + X« (TAB(NP+1)+X% (TAB(NP+2) EVALFD
% +X#(TAB(NP+3)+X« (TAB (NP+4) +X#TAB(NP+5))))) EVALFD
GO TO 40 EVALFD
c EVALFD
c L=2: COMPUTE INTEGRAL OF FUNCTION FROM DO TO D. EVALFD
c EVALFD
41 IF (D.EQ.DO) GO TO 40 EVALFD
X0 = DO EVALFD
X1 = Dl EVALFD
DO 50 1=1,2 EVALFD
IF (X1) 43,49,42 EVALFD
42 A0 = TAB(NP ) EVALFD
Al = TAB(NP+1)/2.0 EVALFD
A2 = TAB(NP+2)/3.0 EVALFD
A3 = TAB(NP+3)/4.0 EVALFD
A4 = TAB(NP+4)/5.0 EVALFD
A5 = TAB(NP+5)/6.0 EVALFD !
NP = NP+6 EVALFD
X = X0 EVALFD
IF (X.NE.0.0) F=F-X»(AQ+X% (Al+X% (A2+X% (A3+X* (A4+X*A5))))) EVALFD ‘
X = DMIN1(D,X1) EVALFD |
IF (X.NE.0.0) F=F+Xx (AQ+Xx (Al+X% (A2+4X% (A3+X* (A4+X#A5))))) EVALFD ‘
IF(D.LE.X1) GO TO 40 EVALFD :
IF(I.EQ.1.AND.D2.NE.0.0) GO TO 49 EVALFD
c EVALFD
c NOTE - NP WAS UPDATED NP=NP+6 BEFORE THIS, READY FOR SECOND PASS EVALFD
c EVALFD
Qﬁ F = F + (D-X1)*(TAB(NP-6) +X1% (TAB(NP-5)+X1% (TAB(NP-4) EVALFD
% * +X1#% (TAB(NP-3) +X1x (TAB(NP-2) +X1#TAB(NP-1)))))) EVALFD
o, GO TO 40 EVALFD
¢ 43 MB = TAB(NP) EVALFD
' K1 = NP+3 EVALFD
® K2 = NP+MB+MB EVALFD
%o NP = K2+1 EVALFD
[ DL = DMINI1(D,DABS(X1)) EVALFD
- DO 44 K=K1,K2,2 EVALFD
IF (X0.GE.TAB(K)) GO TO 44 EVALFD
Z1 = DMAX! (X0,TAB(K-2)) EVALFD
Z2 = DMIN1(DL,TAB(X)) EVALFD
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FYX = TAB(K-1)#*TAB(K) - TAB(K+1)*TAB(K-2) EVALFD
FY = TAB(K+1) - TAB(K-1) EVALFD
F = F «(FYX + 0.5%FY®(Z1+422)) #(22-Z1)/ (TAB(K)-TAB(XK-2)) EVALFD
IF (Z2.NE.DL) GO TO 44 EVALFD
IF(I.EQ.1.AND.D2.NE.0.0) GO TO 49 EVALFD
IF(22. EQ. D) GO TO 40 EVALFD
F = F +(D-22) # (FYX+22xFY)/ (TAB(K)-TAB(K-2)) EVALFD
GO TO 40 EVALFD
CONTINUE EVALFD
X0 = DABS(D1) EVALFD
X1 = D2 EVALFD
EVALFD = F EVALFD
RETURN EVALFD
END EVALFD
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SUBROUTINE FDINIT FDINIT

c REV III.2 08/08/84REVIII

C REPLACES CODE PREVIOUSLY IN SUBROUTINES FINPUT AND HINPUT. FDINIT

C FROM FIVE FUNCTION NUMBERS IN NF ARRAY FDINIT

c 1. SET UP KTITLE FDINIT

c 2. SET UP NrAB AND TAB ARRAYS FDINIT

C 3. INCREMENT COUNTERS MXNTB AND MXTB2 FDINIT

c FDINIT

IMPLICIT REAL*8 (A-H,0-2) FDINIT

COMMON/TABLES/MXNTI , MXNTB , MXTB1 , MXTB2,NT1I (50) ,NTAB(1250) ,TAB(4500) DIMENB

COMMON/TEMPVS/ JTITLE(5,51) ,NF(5) ,MS(3) ,KTITLE(31) FDINIT

C NOTE: THIS IS SHARED BY SUBS CINPUT, FINPUT, HINPUT AND FDINIT. FDINIT

REAL JTITLE,KTITLE FDINIT

J1l = MXTB2 + 1 FDINIT

NT = MXNTB + 1 FDINIT

NTAB(NT) = J1 FDINIT

NT = NT+l FDINIT

DO 56 L=1,5 FDINIT

NX = IABS(NF(L)) FDINIT

NTAB(NT) = 0 FDINIT

IF (NX.EQ.0) GO TO 56 FDINIT

NTAB(NT) = ISIGN(NTI(NX) NF(L)) FDINIT

DO 51 KK = 1,5 FDINIT

KJ = S5*L+KK+1 FDINIT

51 KTITLE(KJ) = JTITLE(KK,NX) FDINIT

IF (NTI(NX).NE.O) GO TO 56 FDINIT

WRITE(6,54) NX FDINIT

54 FORMAT ('.0 FUNCTION NO.',I4,' HAS NOT BEEN DEFINED. ', FDINIT

* '  PROGRAM TERMINATED.') FDINIT

STOP 15 FDINIT

56 NT = NT+l FDINIT

e c FDINIT

ho%e c INITIALIZE TAB ARRAY TO ZERO EXCEPT FOR DMAX, DINER, FDMAX. FDINIT

o c FDINIT

o J2 = J1+29 FDINIT

e DO 57 JJ=J1,J2 FDINIT

o 57 TAB(JJ) = 0.0 FDINIT

L NX = NTAB(NT-5) FDINIT

10 IF (NX.LE.0) GO TO 58 BUTLER!

o) TAB(J1+48) = DABS(TAB(NX+1)) FDINIT

o IF (TAB(NX+2) .NE.0.0) TAB(J1+8) = DABS(TAB(NX+2)) FDINIT

2N DX = TAB(J1+8) FDINIT

oL TAB(J1+10) = EVALFD(DX,NX,1) FDINIT

!;, NX = NTAB(NT-4) FDINIT

e IF (NX.LE.0) GO TO 58 FDINIT

) TAB(J1+9) = DABS(TAB(NX+1)) FRINIT

o IF (TAB(NX+2).NE.0.0) TAB(J1+9) = DABS(TAB(NX+2)) FDINIT

o 58 J1 = J2+1 FDINIT

o MXNTB = NT-1 FDINIT

:. MXTB2 = Jl-1 FDINIT
N
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e
g IF (MXTB2.GT.4500) WRITE (6,62) MXTB2 DIMENB
o 62 FORMAT ('0 ERROR IN SUBROUTINE FDINIT, SIZE OF TAB ARRAY =',I8// FDINIT
Hig , *  PROGRAM TERMINATED.') FDINIT
R IF (MXNTB.GT.1250) WRITE (6,63) MXNTB DIMENB
» 63 FORMAT (0 ERROR IN SUBROUTINE FDINIT, SIZE OF NTAB ARRAY =',18// FDINIT
ko * ' PROGRAM TERMINATED.') FDINIT
n IF (MXTB2.GT.4500.0R.MXNTB.GT.1250) STOP 16 DIMENB
" RETURN FDINIT
I END FDINIT

op 182
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SUBROUTINE FINPUT FINPUT

REV IV 02/01/88MISDOT
INPUT CARDS F.1-F.5 SPECIFYING THE ALLOWED CONTACTS OF THE CRASH FINPUT
VICTIM BODY SEGMENTS WITH VEHICLE PANELS, BELTS, AIRBAGS AND OTHERFINPUT
BODY SEGMENTS ALONG WITH THE ASSOCIATED FUNCTIONS TO BE USED FOR FINPUT

EACH CONTACT. FINPUT
ALSO SETS UP TABLES TO CONTROL TIME HISTORY INFORMATION FOR FINPUT
EACH FUNCTION FOR EACH ALLOWED CONTACT. FINPUT

FINPUT
IMPLICIT REAL#8(A-H,0-2) FINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, FINPUT

NS,NQ,NSD,NFLX,NHRNSS, NWINDF , NJNTF , NPRT (36) ,NPG PAGE
COMMON/DESCRP/ PHI(3,30),W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), FINPUT
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30),JOINTF (30) FINPUT
COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG(  30) ,MNBAG( 6), FINPUT
MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), FINPUT

NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) FINPUT
COMMON/TABLES/MXNTI , MXNTB ,MXTB1 , MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB
COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(S), FINPUT

BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), FINPUT

JOINT (30) ,CGS(30) ,JS(30) FINPUT
REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT FINPUT
LOGICAL*1 CGS,JS FINPUT

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), FINPUT
HHT(3,3,12) ,RK1(3,12) ,RK2(3,12),QQ(3,12) ,TQQ(3,12) ,FINPUT

RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), FINPUT
KQ1(12) ,KQ2(12) ,KQTYPE(12) FINPUT
COMMON/WINDFR/ WTIME(30),QFU(3,5),QFV(3,5) ,WF(3,30),IWIND(30), WINDOP
MWSEG(7,30) ,NFVSEG(6) ,NFVKT (5) , MOWSEG(30,30) WINDOP
COMMON/TEMPVS/JTITLE(5,51) ,NF(5) ,MS(3) ,KTITLE(31) FINPUT
FINPUT
REAL JTITLE,KTITLE,BLANK,SURFCE(2,3) FINPUT
DATA BLANK/4H / FINPUT
DATA SURFCE/4H PL,4HANE ,4H BE,4HLT ,4H SEG,4HMENT/ FINPUT
FINPUT
MXNTI = 50 FINPUT
MXNTB = 0 FINPUT
MXTB2 = MXTBI FINPUT
FINPUT
INPUT ALLOWED CONTACTS AND FUNCTIONS BY REF. NO. FINPUT
FINPUT
WRITE (6,31) NPG PAGE
NPG=NPG+1 PAGE
31 FORMAT('1 ALLOWED CONTACTS AND ASSOCIATED FUNCTIONS',80X, PAGE
'PAGE’, I5) PAGE
DO 61 I=1,4 FINPUT
IJK = 0 FINPUT
G0 TO (32,34,35,36),1 FINPUT
32 IF (NPL.LE.O) GO TO 61 FINPUT
183
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A c FINPUT
P c INPUT NO. OF SEGMENTS TO CONTACT EACH PLANE. FINPUT
po c INPUT CARD F.1.A FINPUT
0 c FINPUT
b READ (5,33) (MNPL(J),J=1,NPL) FINPUT
A% 33 FORMAT(1814) FINPUT
0N NJJ = NPL FINPUT
i’ GO TO 37 FINPUT
Ty 34 IF (NBLT.LE.0) GO TO 61 FINPUT
AN c FINPUT
ey c INPUT NO. OF SEGMENTS TO CONTACT EACH BELT. FINPUT
A6 c INPUT CARD F.2.A FINPUT
c FINPUT
' READ (5,33) (MNBLT(J),J=1,NBLT) FINPUT
N NJJ = NBLT FINPUT
£ GO TO 37 FINPUT
e 35 IF (NSEG.LE.0) GO TO 61 FINPUT
6L c FINPUT
° c INPUT NO. OF SEGMENTS TO CONTACT EACH SEGMENT. FINPUT
s C INPUT CARD F.3.A FINPUT
R c FINPUT
oo READ (5,33) (MNSEG(J),J=1,NSEG) FINPUT
‘f‘.p NJJ = NSEG FINPUT
W NSEG1 = NSEG+l FINPUT
o DO 26 J=NSEG1,NGRND FINPUT
e 26 MNSEG(J) = 0 FINPUT
o G0 TO 37 FINPUT
::;.& 36 IF (NJNT.LE.0) GO TO 61 FINPUT
" c FINPUT
ﬂ::::: c INPUT CARD F.4.A FINPUT
D c SUPPLY IGLOB(J)=1 FOR EACH GLOBALGRAPHIC JOINT J=1,NJNT FINPUT
Y c FINPUT
: READ (5,33) (IGLOB(J),J=1,NJNT) FINPUT
Ny NJJ = NJINT FINPUT
ey c FINPUT
; c START OF LOOP TO READ CONTACTS FOR PLANES (I=1), BELTS (I=2), FINPUT
° c SEGMENTS (I=3) AND FUNCTIONS FOR GLOBALGRAPHIC JOINTS (I=4). FINPUT
-7 c FINPUT
e 37 DO 60 J=1,NJJ FINPUT
.,-Ij IF (I.EQ.1) NK = MNPL(J) FINPUT
R IF (I1.EQ.2) NK = MNBLT(J) FINPUT
R IF (1.EQ.3) NK = MNSEG(J) FINPUT
® IF (1.EQ.4) NK = IGLOB(J) FINPUT
] IF (NK.LE.O) GO TO 60 FINPUT
e DO 59 K=1,NK FINPUT
s IF (IJK.EQ.0) WRITE (6,38) I FINPUT
;‘ 38 FORMAT(’0’',119X,’CARDS F.’,I1) FINPUT
o> IF (IJK.EQ.0 .AND. I.NE.4) WRITE (6,39) SURFCE(1,I),SURFCE(2,I) FINPUT
PY 39 FORMAT('0',3X,2A4,8X, ' SEGMENT’,2X, 'FORCE DEFLECTION’,6X,’'INERTIAL FINPUT
& *SPIKE’,10X,’'R FACTOR’,13X,’G FACTOR',10X,'FRICTION COEF. OPT') EDGE
oty
0':.0
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,:"'!' IF (IJK.EQ.0 .AND. I.EQ.4) WRITE (6,40) FINPUT
‘ 40 FORMAT(’0',5X,'JOINT (GLOBALGRAPHIC)',2X,’'TORQUE DEFLECTION’,6X, ' HFINPUT

2o *ERRON FORMULA',10X,'R FACTOR',13X,'G FACTOR',10X,'FRICTION COEF.')FINPUT
0 IJK = 1 FINPUT
o c FINPUT
W c INPUT CONTACT SURFACE NO., SEGMENT NO., AND FUNCTION NOS. FINPUT
< c INPUT CARD F.(I).(K) FINPUT
1?. c FINPUT
" READ (5,33) NJ,MS,NF,NX EDGE
X WRITE (6,41) NJ,MS,NF,NX EDGE
o 41 FORMAT('0’,17,'-’,13,1I11,'-',13,18,4121,112) EDGE
o IF (NJ.NE.J) WRITE (6,42) FINPUT
(‘ 42 FORMAT(’ CONTACT INPUT ERROR. PROGRAM TERMINATED.') FINPUT
- IF (NJ.NE.J) STOP 14 FINPUT
W IF (I.NE.2.ANy.NF(5).EQ.0) WRITE(6,20) MISDOT
N 20  FORMAT(' FRICTION FUNCTION NUMBER CAN NOT BE ZERO FOR THIS TYPE OFMISDOT
o * CONTACT') MISDOT
= IF (1.NE.2.AND.NF(5) .EQ.0) STOP 105 MISDOT
LT = 1 FINPUT
L DO 43 JJ = 1,31 FINPUT
N 43 KTITLE(JJ) = BLANK FINPUT
P GO TO (44,46,48,49),1 FINPUT
25N c FINPUT
e c PLACE SEGMENT NO. AND INDEX TO NTAB ARRAY INTO M- AND NT- ARRAYS. FINPUT
M c FINPUT
44 MPL(1,K,J) = MS(1) FINPUT
o, MPL(2,K,J) = MS(2) FINPUT
LR MPL(3,K,J) = MS(3) FINPUT
N NTPL(K,J) = MXNTB+l FINPUT
o DO 45 JJ = 1,5 FINPUT
o 45 KTITLE(JJ) = PLTTL (JJ,J) FINPUT
e @0 TO 50 FINPUT
b 46 MBLT(1,K,J) = MS(1) FINPUT
;;:, MBLT (2,K,J) = MS(2) FINPUT
x: MBLT(3,K,J) = MS(3) FINPUT
ney NTBLT(K,J) = MENTB+1 FINPUT
e DO 47 JJ = 1,5 FINPUT
v 47 KTITLE(JJ) = BLTTTL (JJ,J) FINPUT
Ne c FINPUT
oy c SET UP TWO TABLES FOR FULL BELT FRICTION FINPUT
e c FINPUT
o IF (NF(5).NE.0) NLT = 2 FINPUT
P GO TO 50 FINPUT
o 48 MSEG(1,K,J) = MS(1) FINPUT
o MSEG(2,K,J) = MS(2) FINPUT
o MSEG(3,K,J) = MS(3) FINPUT
e NTSEG(K,J) = MKNTB+1 FINPUT
h KTITLE (3) = SEG(J) FINPUT
; GO TO 50 FINPUT
o, c , FINPUT
e 185
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50

51

53

59
60
61

75

76

17

NOTE: GLOBALGRAPHIC JOINT WILL SAVE NT IN IGLOB ARRBAY

IGLOB(J) = MENTB+1
KTITLE(2) = JOINT(J)

SET UP POINTERS TO TAB ARRAY IN NTAB ARRAY.

NFJ = MS(2)

IF (NFJ.GT.0) KTITLE(8) = SEG(NFJ)
DO 51 JJ=1,NLT

CALL FDINIT

WRITE (6,53) KTITLE

FORMAT (1X,5A4,1X,A4,5(1X,5A4))

LT = NTAB(MXNTB-5)

IF (I.EQ.1) TAB(LT+22) = NX

IF (NF(1).NE.C) GO TO 59

IF FORCE DEFLECTION FUNCTION NO. IS ZERO,
SET UP FOR ROLLING CONSTRAINT

NQ = NQ+1

NTAB (MXNTB-4) = -NQ
KQTYPE(NQ) = -4
KQ1(NQ) = MS(2)
KQ2(NQ) = MS(1)

IF (I.NE.3) GO TO 59
XQ1 (NQ) J

KQ2(NQ) = MS(2)
CONTINUE

CONTINUE

CONTINUE

INPUT CARD F.5 - JOINT FUNCTIONS TO BE USED.

IF (NJNT.LE.O) GO TO 81

IF (NJNTF.NE.O) GO TO 76

DO 75 J=1,NJNT

JOINTF(J) = 0

GO To 81

READ (5,33) (JOINTF(J),J=1,NJNT)
IJK = 0

DO 80 J=1,NJNT

IF (JOINTF(J) .EQ.0) GO TO 80

IF (IJK.EQ.0) WRITE (6,77) NPG

IF (1JK.EQ.0) NPG=NPG+l
FORMAT('1',122X,'PAGE’,15/120X, 'CARD F.5'/

* ' THE FOLLOWING JOINT RESTORING FORCE FUNCTIONS AS DEFINED
%#ON CARDS E.7 WILL BE USED.'//4X,'JOINT', 10X, 'FUNCTION'//)

JF = JOINTF(J)
IJK = 1
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by WRITE (6,78) J,JOINT(J),JF, (JTITLE(I,JF),1=1,5) FINPUT
- 78 FORMAT(I6,'-',A4,110,'-",5A4) FINPUT
s IF (NTI(JF).EQ.0) WRITE (6,42) FINPUT
ﬁag IF (NTI(JF).EQ.0) STOP 17 FINPUT
éuks 80 CONTINUE FINPUT
s c FINPUT
) v INPUT CONTACT SEGMENTS FOR AIRBAG, IF ANY. FINPUT
») c FINPUT
3@3 81 IF (NBAG.LE.0) GO TO 69 FINPUT
! IJK = 0 FINPUT
o DO 68 J=1,NBAG FINPUT
:.éb c FINPUT
! c INPUT CARD F.6.(J) FINPUT
(,, c FINPUT
%;. READ (5,63) K,NK, (MBAG(2,1,J) ,MBAG(3,I,J),I=1,NK) FINPUT
G 63 FORMAT(214,20I2) FINPUT
et MNBAG(J) = NK FINPUT
% IF (NK.EQ.0) GO TO 68 FINPUT
e IF (IJK.EQ.0) WRITE (6,64) FINPUT
d 64 FORMAT(////5X,' AIRBAG',4X,’'VS.’' 4X,'SEGMENTS',90X, 'CARDS F.6') FINPUT
L IF (K.NE.J) WRITE (6,42) FINPUT
‘ﬁgg IF (K.NE.J) STOP 20 FINPUT
N WRITE (6,65) J,(MBAG(2,1,J),MBAG(3,I,J),I=1,NK) FINPUT
B o 65 FORMAT('0 NO.',I2,12X,10(I3,'-",13)) FINPUT
Pl DO 66 I=1,NK FINPUT
\ K = MBAG(2,I,J) FINPUT
o 66 KTITLE(I) = SEG(K) FINPUT
\2$ WRITE (6,67) (BAGTTL(I,J),I=1,5),(KTITLE(I),I=1,NK) FINPUT
RO 67 FORMAT (1X,5A4,10(3X,A4)) FINPUT
VI 68 CONTINUE FINPUT
%)’ c FINPUT
; c INPUT CARDS F.7.A-F.7.B FOR SUBROUTINE WINDY. FINPUT
W c FINPUT
- 69 DO 85 J=1,NGRND FINPUT
e 85 MWSEG(1,J) = 0 FINPUT
i IF (NWINDF.EQ.G) GO TO 99 FINPUT
P READ (5,33) (MWSEG(1,J),J=1,NSEG) FINPUT
o IPAGE = 0 FINPUT
§a~ DO 73 J=1,NSEG FINPUT
ab“ IWIND(J) = 0 FINPUT
e WPIME(J) = 0.0 FINPUT
:Sﬁp IF (MWSEG(1,J).EQ.0) GO TO 73 FINPUT
‘:' IF (IPAGE.EQ.0) WRITE (6,70) NPG PAGE
s IF (IPAGE.EQ.0) NPG=NPG+) PAGE
&3 70 FORMAT('1 SEGMENT WIND FORCES',102X,'PAGE',15/120X,'CARDS F.7'/ PAGE
[Pt * 75X, ' DRAG COEFFICIENT BLOCKING'/ WINDOP
o> » ' SEGMENT-ELLIPSOID SEGMENT-PLANE', WINDOP
3 » 16X, 'WIND FORCE FUNCTION',10X,'FUNCTION',9X, WINDOP
-.;‘ * ' SEGMENTS-ELLIPSOID’) WINDOP
- IPAGE = 1 FINPUT
~'~§
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READ(5,86) (MWSEG(I,J) ,I=1,7), (MOWSEG(J,K) ,K=1,2%MWSEG(7,J))
86 FORMAT (714,2212/(130,712))

WRITE(6,71) (MWSEG(I,J) ,I=1,6)

FORMAT (1H0,16,2H -,13,I13,2H -,13,131,123)
IF (IABS(MWSEG(1,J)).NE.J) WRITE (6,42)
IF (IABS(MWSEG(1,J)).NE.J) STOP 21

M3 = MWSEG(3,J)
M4 = MWSEG(4,J)
M5 = MWSEG(5,J)
M6 = MWSEG(6,J)
M7 = MWSEG(7,J)

b0 172 I1I=1,5

KTITLE (I1)=BLANK

IF (M6.NE.O) KTITLE(II)=JTITLE(II,MS)

WRITE (6,72) SEG(J),SEG(M3),(PLTTL(I,M4),1=1,5)
, (JTITLE(I,M5),I=1,5), (KTITLE(I),I=1,5)
, (MOWSEG(J ,K) ,K=1,2%M7)

72 FORMAT(3X,A4,14X,A4,1H-,5A4,3X,5A4,3X,5A4,2X,3(5(13,1H-,13)/94X))
73 CONTINUE
99 RETURN

END
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WINDOP
WINDOP
oUT385
0UT385
WINDOP
WINDOP
FINPUT
FINPUT
FINPUT
WINDOP
ouT385
FIXWBS
FIXWBS
FIXWBS
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FINPUT
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NG SUBROUTINE FLXSEG FLXSEG
c REV IV 07/23/86TWOPI
N IMPLICIT REAL#8(A-H,0-Z) FLXSEG
SR COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, FLXSEG
R 220 * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT(36) ,NPG  PAGE
Aty COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),U2(3,30) ,FLXSEG
0 * SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) FLXSEG
) COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24) ,V4(3,8) ,NFLEX(3,8) FLXSEG
o 5 COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), FLXSEG
T * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
N COMMON/TEMPVS/ TT(3,3), THN(4), CN1(3,3), CN(3,3), WNM1(3), FLXSEG
A * THND(4) , PTD(3), WCSN(3), RHSN(3), RHS1(3), FLXSEG
ol * RHS2(3), GF(3,4), GC(3,3), CGC(3,3), THA(3), FLXSEG
! ) * THAD (3), THADEG(3), DN2N1(3,3), RMG(3) FLXSEG
e DIMENSION IDYPR(3) FLXSEG
o DATA IDYPR/3,2,1/ FLXSEG
- IF (NFLX.EQ.0) GO TO 99 FLXSEG
o CALL ELTIME(1,34) FLXSEG
A IFX = 1 FLXSEG
> 11 N1 = NFLEX(1,IFX) FLXSEG
i~ N3 = NFLEX(3,IFX) FLXSEG
R CALL DOTT33(D(1,1,N3),D(1,1,N1),TT) FLXSEG
s THN(1) = DATAN2(TT(1,2),TT(1,1)) FLXSEG
v THN(2) = -DASIN(TT(1,3)) FLXSEG
156 THN(3) = DATAN2(TT(2,3),TT(3,3)) FLXSEG
{ THN(4) = 1.0 FLXSEG
oY CT22 = 1.0-TT(1,3)#x2 FLXSEG
"oy CT2 = DSQRT(CT22) FLXSEG
e ST2 = -TT(1,3) FLXSEG
A CT1 = TT(1,1)/CT2 FLXSEG
~ ST1 = TT(1,2)/CT2 FLXSEG
2 CN1(1,1) = -TT(1,1)#TT(1,3)/CT22 FLXSEG
[ CN1(1,2) = -TT(1,2)*TT(1,3)/CT22 FLXSEG
b CN1(1,3) = 1.0 FLXSEG
N CN1(2,1) = -STI1 FLXSEG
e CN1(2,2) = CTI FLXSEG
v CN1(2,3) = 0.0 FLXSEG
CN1(3,1) = TT(1,1)/CT22 FLXSEG
S CN1(3,2) = TT(1,2)/CT22 FLXSEG
N CN1(3,3) = 0.0 FLXSEG
k- CALL DOT31(TT,WMEG(1,N3) ,WNM1) FLXSEG *
o DO 12 I=1,3 FLXSEG i
- 12 WNMI(I) = WNMI(I) - WMEG(I,N1) FLXSEG
o CALL MAT31(CN1,WNMI1,THND) FLXSEG
o THND(4) = 0.0 FLXSEG
L CALL CROSS(WMEG(1,N1),WNM1,WCSN) FLXSEG
e RHSN(1) = ( (-THND(1)*ST1#ST2 + THND(2)*CT1/CT2) *WNM1 (1) FLXSEG
hy * +( THND(1)#CT1#ST2 + THND(2)#ST1/CT2)*WNM1(2) )/CT2  FLXSEG
ol RHSN(2) = -THND(1)#*(CT1#WNM1(1) + ST1*WNM1(2)) FLXSEG
‘%? RHSN(3) = ( (-THND(1)#ST1 + THND(2)#CT1#ST2/CT2) *WNM1 (1) FLXSEG
L) .,:
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o
s J * +( THND(1)#CT1 + THND(2)*ST1#ST2/CT2) *WNM1(2) )/CT2  FLXSEG
- 13 N2 = NFLEX(2,IFX) FLXSEG
e M=0 FLXSEG
K DO 15 I=1,3 FLXSEG
- DO 14 J=1,4 FLXSEG
et JM = J+M FLXSEG
) GF(I,J) = 0.0 FLXSEG
%y DO 14 K=1,4 FLXSEG
! 14 GF(I,J) = GF(I,J) + HF(K,JM,IFX)*THN(K) FLXSEG
il 15 M = M+4 FLXSEG
;$?' DO 17 I=1,3 FLXSEG
b THA(I) = 0.0 FLXSEG
¢ THAD(I) = 0.0 FLXSEG
- DO 16 J=1,4 FLXSEG
N THA (I) = THA (I) + GF(I,J)*THN (J) FLXSEG
iy 16 THAD(I) = THAD(I) + GF(I,J)*THND(J) FLXSEG
[ THA (I) = 0.5¥THA(I) FLXSEG
hod 17 THADEG(I) = THA(I)/RADIAN FLXSEG
3 CALL DRCYPR (DN2N1,THADEG, IDYPR) FLXSEG
b~ CALL MAT33(DN2N1,D(1,1,N1),D(1,1,N2)) FLXSEG
Pl CSC = DCOS (THA(2)) FLXSEG
ool CSS = DSIN(THA(2)) FLXSEG
K- CN(1,1) = 0.0 FLXSEG
[l CN(2,1) = 0.0 FLXSEG
( CN(3,1) = 1.0 FLXSEG
'y CN(1,2) = -DSIN(THA(1)) FLXSEG
o CN(2,2) = DCOS(THA(1)) FLXSEG
%8 CN(3,2) = 0.0 FLXSEG
o CN(1,3) = CSC¥CN(2,2) FLXSEG
1 CN(2,3) = -CSCxCN(1,2) FLXSEG
9 CN(3,3) = -CSS FLXSEG
o CALL MAT33(GF, CN1, GC) FLXSEG
e CALL MAT33(CN, GC, CGC) FLXSEG
I CALL DOT33 (D(1,1,N1),CGC,B42(1,1,3*IFX-2)) FLXSEG
a0 CALL DOTT33(B42(1,1,3%IFX-2),TP,B42(1,1,3*IFX)) FLXSEG
24 DO 20 I=1,3 FLXSEG ;
° DO 20 J=1,3 FLXSEG
Y B42(I,J,3#IFX-2) = B42(I,J,3%IFX-2) - D(J,I,N1) FLXSEG
oy B42(I,J,3#IFX-1) = D{(J,I,N2) FLXSEG
o 20 B42(I,J,3%IFX ) = -B42(I,J,3#IFX) TLXSEG
iy c FLXSEG
e c COMPUTE V4 FLXSEG

c FLXSEG

:j CALL MAT31(CGC,WNM1,RHS1) FLXSEG |
- DO 21 I=1,3 FLXSEG
3 21 RMG(I) = RHS1(I) + WMEG(I,N1) FLXSEG
fC CALL MAT31(DN2N1,RMG,WMEG(1,N2)) FLXSEG
2ol CALL CROSS (WMEG(1,N1) ,RHS1,RHS2) FLXSEG
® CALL MAT31(CGC,WCSN,RHSI) FLXSEG
K-~ DO 25 I=1,3 FLXSEG ‘
- \‘
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25 RHS1(I) = RHS2(I) - RHS1(I) FLXSEG
CALL MAT31(GC,WNM1, RHS2) FLXSEG
RHS1(1) = RHS1(1) - THAD(1)#*(CN(2,2)%RHS2(2)-CN(1,2)%CSC»RHS2(3)) FLXSEG

- THAD(2)*CN(2,2) *CSS*RHS2(3) FLXSEG
RHS1(2) = RHS1(2) + THAD(1)*(CN(1,2)»RHS2(2)+CN(2,2)*CSC*RHS2(3)) FLXSEG

+ THAD(2)*CN(1,2) #*CSS#RHS2 (3) FLXSEG
RHS1(3) = RHS1(3) - THAD(2)*CSC#RHS2(3) FLXSEG
CALL MAT31(GF, RHSN, RHS2) FLXSEG
M=1 FLXSEG
DO 30 1=1,3 FLXSEG
DO 26 J=1,3 FLXSEG
PTD(J) = 0.0 FLXSEG
DO 26 K=1,3 FLXSEG
KK = K+M-1 FLXSEG
PTD(J) = PTD(J) + HF(J,KK,IFX)#*THND(K) FLXSEG
RHS2(I) = RHS2(I) + XDY(PTD,CN1,WNM1) FLXSEG
M= M+4 FLXSEG
CALL MAT31(CN, RHS2, PTD) FLXSEG
po 35 I1=1,3 FLXSEG
RHS1(I) = RHS1(I)} + PTD(I) FLXSEG
CALL DOT31(D(1,1,N1),RHS1,V4(1,IFX)) FLXSEG
IF (IFX.EQ.NFLX) GO TO 98 FLXSEG
IFX = IFX+1l FLXSEG
IF (NFLEX(1,IFX).EQ.Nl1 .AND. NFLEX(3,IFX).EQ.N3) GO TO 13 FLXSEG
GO TO 11 FLXSEG
CALL ELTIME(2,34) FLXSEG
RETURN FLXSEG
END FLXSEG
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DOUBLE PRECISION FUNCTION FNTERP(THETA,PHI,NT) FNTERP
REV IV 04/10/87FNFIX
COMPUTES THE RESTORING TORQUE OF A JOINT AS A FUNCTION OF THE FNTERP
FLEXURE ANGLE (THETA) AND THE AZIMUTH ANGLE (PHI) AS DEFINED BY FNTERP
FUNCTION NO. NT FNTERP
FNTERP
ASSUMES 0 < THETA < PI FNTERP
-PI ¢ PHI ( PI FNTERP
DATA IN TAB ARRAY CONTAINS NTHETA,NPHI FOLLOWED BY FNTERP
TWO DIMENSIONAL ARRAY OF FUNCTIONAL VALUES (NTHETA > 0) FNTERP
OR POLYNOMIAL COEFFICIENTS (NTHETA < 0) FOR EQUALLY FNTERP
SPACED VALUES OF PHI. FNTERP
FNTERP
THETA(I) = (I-1)#*PI/(NTHETA-1) FOR I=1,NTHETA FNTERP
PHI(J) = -PI + (J-1)#*2xPI/NPHI FOR J=1,NPHI FNTERP
F(THETA,PI) = F(THETA,-PI) FNTERP
FNTERP
SUBROUTTNE EVALUATES GI(THETA) = r(THETA,PHI(J) ) FNTERP
G2 (THETA) = F(THETA,PHI(J+1)) FNTERP
FOR PHI(J) ¢ PHI < PHI(J+1) FNTERP
BY LINEAR INTERPOLATION OR POLYNOMIAL EVALUATION AND THEN LINEAR FNTERP
INTERPOLATES BETWEEN Gl AND G2 TO OBTAIN F(THETA,PHI). FNTERP
IF F ¢ 0, F IS SET TO ZERO, THEREFORE A DEAD BAND IS OBTAINED FNTERP
BY NEGATIVE VALUES IN THE TABLE. FNTERP
FNTERP
IMPLICIT REAL#*8 (A-H,0-Z) FNTERP
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), FNTERP
UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TABLES/MXNTI ,MXNTE ,MKTB1,MXTB2,NTI(50) ,NTAB(1250),TAB(4500) DIMENB
IERROR = 0 FNTERP
IF (PHI.LT.-PI) IERROR = 1 FNTERP
IF (PHI.GT. PI) IERROR = 2 FNTERP
IF (THETA.LT.0.0) IERROR = 3 FNTERP
IF (THETA.GT.PI ) IERROR = 4 FNTERP
IF (IERROR.NE.0) WRITE (6,11) IERROR,THETA,PHI,NT FNTERP
11 FORMAT('0 IMPROPER ARGUMENTS TO FUNCTION FNTERP. ERROR CODE =',I14/FNTERP
* "0 THETA =',G25.15, ' PHI =',G@25.15,' NT =',16) FNTERP
IF (IERROR.NE.O) STOP 36 FNTERP
NF = NTI(NT) + 5§ FNTERP
NTHETA = TAB(NF) FNTERP
NPHI TAB(NF+1) FNTERP
FNTERP
DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR PHI. FNTERP
FNTERP
IF (PHI.GE.PI-EPS(15)) PHI=0.0-PI FNFIX
XNP = (PHI+PI)/TWOPI*TAB(NF+1) TWOPI
NP1 = XNP FNTERP
NP2 = NP1+] FNTERP
IF (NP2.GE.NPHI) NP2 = 0 FNTERP
RP2 = XNP - DFLOAT(NP1) FNTERP
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R RP1 = 1.0 - RP2 FNTERP
: NTH = IABS (NTHETA) FNTERP
S IP1 = NF+1+NP1#*NTH FNTERP
o IP2 = NF+1+NP2#NTH FNTERP
YN c FNTERP
e c DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR THETA. FNTERP
») IF (NTHETA.LT.0) GO TO 20 FNTERP
[0 XNT = THETA/PI#(TAB(NF)-1.0) FNTERP
¥ NT1 = XNT FNTERP
) RT2 = XNT - DFLOAT(NT1) FNTERP
e RT1 = 1.0 - RT2 FNTERP
N IT1 = IP1 + NTI FNTERP
{ . IT2 = IP2 + NTI FNTERP
P ' Gl = RT1#TAB(IT1+1) + RT2#TAB(IT1+2) FNTERP
E G2 = RTI*TAB(IT2+1) + RT2#TAB(IT2+2) FNTERP
S GO TO 23 FNTERP
s c FNTERP
it c COMPUTE FOR POLYNOMIALS IN THETA FOR FIXED PHI. FNTERP
° c FNTERP
"y 20 NPOLY = -NTHETA-1 FNTERP
N IT1 = IPl + NPOLY + 2 FNTERP
oy IT2 = IP2 + NPOLY + 2 FNTERP
ey THETAl = THETA - TAB(IP1+1) FNTERP
2wk THETA2 = THETA - TAB(IP2+1) FNTERP
. Gl = 0.0 FNTERP
i';»g G2 = 0.0 FNTERP
4 DO 21 I=1,NPOLY FNTERP
e IT1 = IT1-1 FNTERP
e IT2 = IT2-1 FNTERP
e Gl = THETA1#(TAB(IT1)+G1) FNTERP
93 21 G2 = THETA2*(TAB(IT2)+G2) FNTERP
,-‘.: IF (THETA1.LT.0.0) G1=0.0 FNFIX
.:.;:. IF (THETA2.LT.0.0) G2=0.0 FNFIX
) 23 FNTERP = RP1%Gl + RP2#G2 FNTERP
Al IF (FNTERP.LT.0.0) FNTERP = 0.0 FNTERP
i RETURN FNTERP
g END FNTERP
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SUBROUTINE FRCDFL (D,RATE,M,N,FRCDF,ELOSS)

FRCDFL

REV II1.2 08/08/84REVIII

EVALUATE FORCE DEFLECTION FUNCTION AT POINT D, WHERE DEFINITION

OF FUNCTION IS CONTROLLED BY M INDEX OF NTAB ARRAY.

DERIVATIVE, FUNCTION OR INTEGRAL IS EVALUATED AS N = 0,1 OR 2.

NTAB (M) - INDEX TO TAB ARRAY FOR REAL DATA

NTAB(M+1) - |INDEX TO TAB ARRAY FOR BASE FUNCTION
NTAB(M+2) - [INDEX TO TAB ARRAY FOR INERTIAL FUNCTION, IF ANY

ASSUMES 0 < DG < DCUBIC ¢ DREF < DMAX
BUT ANY ¢ MAY BE LESS THAN OR EQUAL TO

IMPLICIT REAL#8(A-H,0-2)

FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL

COMMON/TABLES/MXNT1 ,MXNTB , MXTB1 ,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB

F=0.0

ELOSS = 0.0

L = NTAB(M)

TAB(L) = D

IF (D.LT.0.0) GO TO 99
DMAX = TAB(L+8)

IF (D.LT.DMAX) GO TO 10

DMAX < D , USE MAX VALUE

IF (N-1) 99,9,99

FDMAX = TAB(L+10)

F = FDMAX

GO TO 40

DREF = TAB(L+7)

IF (D.GE.DREF) GO TO 30
DCUBIC = TAB(L+6)

IF (DCUBIC.GE.DREF) GO TO 20
IF (D.LE.DCUBIC) GO TO 20

DCUBIC ¢ D < DREF , USE CUBIC

LC = L+14
DCO = TAB(L+18)
X = D-DCO

IF (N-1) 12,11,99
USE CUBIC DEFINITION

F = TAB(LC) + X #*(TAB(LC+]1)+X#(TAB(LC+2) +X#TAB(LC+3)))
GO TO 40

USE DERIVATIVE OF CUBIC

F = TAB(LC+]1)+X»(2.0%TAB(LC+2) +X»3.0#TAB(LC+3))
GO TO 99

194
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FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
FRCDFL
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20 DG = TAB(L+5) FRCDFL
IF (D.LE.DG) GO TO 40 FRCDFL
FRCDFL

DG ¢ D ¢ DCUBIC , USE QUADRATIC FRCDFL
FRCDFL

LQ = L+11 FRCDFL
X = D-DG FRCDFL
IF (N-1) 22,21,99 FRCDFL
FRCDFL

USE QUADRATIC DEFINITION FRCDFL
FRCDFL

F = TAB(LQ) +X#(TAB(LQ+1) +X*TAB(LQ+2)) FRCDFL
GO TO 40 FRCDFL
FRCDFL

USE DERIVATIVE OF QUADRATIC. FRCDFL
FRCDFL

F = TAB(LQ+1)+X#2.0#TAB(LQ+2) FRCDFL
GO TO 99 FRCDFL
FRCDFL

DREF < D < DMAX, USE BASE FUNCTION FRCDFL
FRCDFL

IF (N-1) 31,31,99 FRCDFL
NB = NTAB(M+1) FRCDFL
FRCDFL

EVALUATE BASE FUNCTION FRCDFL
FRCDFL

IF (NB.GT.0) F = EVALFD(D,NB,N) FRCDFL
NI = NTAB(M+2) FRCDFL
FRCDFL

ADD INERTIAL FUNCTION , IF ANY FRCDFL
FRCDFL

IF (NI.GT.0) F = F+EVALFD(D,NI,N) FRCDFL
IF (N.NE.1l)} GO TO 99 FRCDFL
FRCDFL

COMPUTE AND ADD RATE DEPENDENT FUNCTIONS, IF ANY. FRCDFL
FRCDFL

CURRENT RESTRICTIONS: FRCDFL
FRCDFL

1) COMPUTED FOR N=1 (FUNCTION) ONLY. FRCDFL
FRCDFL

2) FUNCTION NOS. M+2,M+3 AND M+4 (USED FOR INERTIAL SPIKE, FRCDFL

R FACTOR AND G FACTOR FUNCTIONS) MUST BE NEGATIVE OR ZERO, FRCDFL

I.E., THESE FUNCTIONS CANNOT BE USED IN CONJUNCTION WITH FRCDFL

THE RATE DEPENDENT FUNCTIONS. FRCDFL
FRCDFL

ASSUMES THE FUNCTIONAL FORM FRCDFL
FRCDFL

F(D,D') = F1(D) + F2(D)xF3(D') + F4(D’) FRCDFL

FRCDFL

WHERE F1(D ) IS DEFINED BY FUNCTION NTAB(M+1))>0, FRCDFL
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N
. c I.E., NORMAL FORCE DEFLECTION FUNCTION WITH NO FRCDFL
N c INERTIAL SPIKE FUNCTION AND DEFAULT VALUES FRCDFL
N c R=1 AND G=0 (UNLOADING AND RELOADING SAME AS  FRCDFL
" c ORIGINAL LOADING); FRCDFL
" c FRCDFL
e c F2(D ) IS DEFINED BY FUNCTION NTAB(M+2)<0, FRCDFL
. c IF NTAB(M+2)=0, F2(D )=0; FRCDFL
“ c FRCDFL
o c F3(D’) IS DEFINED BY FUNCTION NTAB(M+3) <0, FRC™FL :
W c IF NTAB(M+3)=0, F3(D')=0; FRCDFL v
KX c FRCDFL "
™ c AND F4(D’) IS DEFINED BY FUNCTION NTAB(M+4)<0, FRCDFL N
{ c IF NTAB(M+4)=0, F4(D’)=0. FRCDFL
iy c FRCDFL )
:p. c NOTE: FUNCTIONAL FORM CAN BE CHANGED BY REVISING PROGRAM  FRCDFL ]
KN c BETWEEN STATEMENTS 40 AND 99. FRCDFL J
W c FRCDFL "
e F2 = 0.0 FRCDFL Y
Y F3 = 0.0 FRCDFL
(> F4 = 0.0 FRCDFL v
< N2 = -NTAB(M+2) FRCDFL g
- N3 = -NTAB(M+3) FRCDFL N
> N4 = -NTAB(M+4) FRCDFL ?
N IF (N2.GT.0) F2 = EVALFD (D, N2,N) FRCDFL v
’ IF (N3.GT.0) F3 = EVALFD (RATE,N3,N) FRCDFL -
o IF (N4.GT.0) F4 = EVALFD (RATE,N4,N) FRCDFL R
50 F = F + F2¢F3 + F4 FRCDFL '
0N ELOSS = RATE* (F2#F3+F4) FRCDFL :
oy 99 FRCDF = F FRCDFL :
‘0 RETURN FRCDFL '
D END FRCDFL
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b SUBROUTINE FSMSOL (C,R,NN,sX,MAXN,JN,MAXDIM) FSMSOL
] c REV III.2 08/08/84REVIII

P c SOLVES A SET OF SIMULTANEOUS EQUATIONS OF SIZE 3#MM FSMSOL
i. c WHERE THE MATRIX CONSISTS OF A SET OF 3#3 SUBMATRICES FSMSOL

b c STORED IN C(3,3,1J). THE LOCATION OF THE I,J ELEMENT FSMSOL

1‘2 c IS STORED IN NN(I,J). I.E. IJ= NN(I,J) gsggt

c S

') c A NEGATIVE IJ IMPLIES THAT C( , ,:1J!) IS AN FSMSOL

e c IDENTITY AND THE RIGHT SIDE IS ZERO. A NEGATIVE FSMSOL

o~ o IJ WILL ONLY OCCUR ON A DIAGONAL ENTRY OF NN. FSMSOL ‘
~ c FSMSOL \
e c THE BASIC EQUATION IS CX=R FSMSOL ;
A c FSMSOL
{ c DURING THE SOLUTION THE C MATRIX IS DESTROYED ,IT MAY FSMSOL 1
S c BE NECESSARY TO ADD TO THE C ARRAY. FSMSOL ‘
b c THE SOLUTION IS STORED IN R. FSMSOL ‘
i _,?;, c FSMSOL

N c INPUT FSMSOL

o c FSMSOL

° c C(3,3,K) GIVEN ARRAY FSMSOL )
N c R(3,MM) GIVEN RIGHT HAND SIDE FSMSOL ~
L c NN(JJ,JJ) GIVEN ARRAY CONTAINING LOCATIONS OF I,J,ELEMENT FSMSOL

i -t-‘_;. c MX SIZE OF SYSTEM OF SUBMATRICES (POSITIVE INDICATES FSMSOL )
S8 c THAT C MATRIX IS SYMMETRIC, NEGATIVE IT IS NOT.) FSMSOL ]
K- c MAXN LARGEST VALUE IN NN ARRAY FSMSOL d
‘ c JN DIMENSION OF NN FSMSOL

) c MAXDIM  THIRD DIMENSION OF C IN CALLING ROUTINE FSMSOL ]
02 c FSMSOL 5
N IMPLICIT REAL*8 (A-H,0-2) FSMSOL 4
o COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, PAGE

A% * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE

9 DIMENSION C(3,3,1),R(3,1) ,NN(JN,1) FSMSOL ,
N CALL ELTIME(1,20) FSMSOL !
b2y MM = IABS (MX) FSMSOL !
va IF (MM.LE.0O) GO TO 99 FSMSOL p
W MM1 = MM-1 FSMSOL i
2 MPl = MM+l FSMSOL :
® DO 50 II=1,MM FSMSOL

W I = MP1-II FSMSOL ,
T c FSMSOL h
b c START PIVOT AT BOTTOM - FIND PIVOT - INVERT. FSMSOL i
e c FSMSOL :
VY L = NN(I,I) FSMSOL
® IF (L.LE.0O) GO TO S0 FSMSOL .
[ DO 14 M=1,3 FSMSOL 4
,.";j. B = 1.0/C(M,M,L) FSMSOL :;
L% C(M.M,L) = 1.0 FSMSOL 5
N C(M,1,L) = BsC(M,1,L) FSMSOL !
{a C(M,2,L) = B*C(M,2,L) FSMSOL :
[ C(M,3,L) = B¥C(M,3,L) FSMSOL
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o R(M,I) = B#R(M,I)
. DO 13 N=1,3
e IF (N.EQ.M) GO TO 13
N B = C(N,M,L)
:;::‘ C(N.M,L) = 0.0
) C(N,1,L) = C(N,1,L) - B#C(M,1,L)
H C(N,2,L) = C(N,2,L) - B*C(M,2,L)
- C(N,3,L) = C(N,3,L) - BsC(M,3,L)
e R(N,I) = R(N,I) - B#R(M,I)
A 13 CONTINUE
Wy 14 CONTINUE
1‘: Cc
)
r c CHECK IF DONE.
\ c
KON IF (I.EQ.1) GO TO 50
N IML = I-1
v c
v c CALCULATE PIVOT ROW.
P c
o DO 20 J=1,IMIl
jon IF (NN(I,J).EQ.0) GO TO 20
L M = NN(I,J)
{oe DO 15 N=1,3
% A =C(1,1,L)*C(1,N,M) + C(1,2,L)*C(2,N,M) + C(1,3,L)#C(3,N,N)
B = C(2,1,L)*C(1.N,M) + C(2,2,L)%C(2,N,M) + C(2,3,L)*C(3,N,M
. D = C(3,1,L)*C(1,N,M) + C(3,2,L)%C(2,N,M) + C(3,3,L)xC(3,N,M
o C(1,N,M) = A
o C(2,N,M) = B
Yl 15 C(3,N,M) =D
[50 20 CONTINUE
s c
3 c DONE WITH PIVOT ROW - ZERO COLUMN I ABOVE DIAGONAL.
S ¢ -
;:. C 1,1
kY c
b c .
st c KK . . KJ. .K1I C =C -C
c . . .
: ¢ : o . KI  KJ  KI 1J
oY c JK. .J,J. .J,1 C =C ~-C C
R c . . . JK JK  JI IK
:; c . . .o
A c IK. .1,0. .1, C =0
o c KI
N5 C .
" c M. M
g c
Y DO 40 K=1,IM]
" KI = NN(K,I)
e IK = NN(I,K)
0
e
s..'
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IF (KI.EQ.0 .AND. IK.EQ.0) GO TO 40
DO 30 J=K,IMl

IJ = NN(T J)
JI = NN(J,I)
IF (KI.EQ.0 .OR. IJ.EQ.0) @GO TO 24
KJ = NN(KX,J)

IF (KJ.NE.O) GO TO 22

MAXN = MAXN+l

IF (MAXN.GT.MAXDIM) GO TO 4l
KJ = MAXN
NN({K,J) = KJ
DO 21 M=],
DO 21 N=1,
C(N,M,KJ) =
DO 23 M=1,
DO 23 N=1,3

C(N,M,KJ) = C(N,M,KJ) - C(N,1,KI)xC(1,M,IJ)
- C(N,2,KI)*C(2,M,1J)
- C(N,3,KI)xC(3,M,1J)

IF (J.EQ.K) GO TO 30

IF (JI.EQ.0 .OR. IK.EQ.0) GO TO 30
JK = NN(J ,K)

IF (JK.NE.O) GO TO 26

MAXN = MAXN+l

IF (MAXN.GT.MAXDIM) GO TO 41
JK = MAXN

NN(J,K) = JK

DO 25 M=1,3

DO 25 N=1,3

C(N,M,JK) = 0.0

IF (MX.LT.0) GO TO 28

DO 27 M=1,3

DO 27 N=1,3

C(N,M,JK) = C(M,N,KJ)

GO TO 30

bo 29 M=1,3

DO 29 N=1,3

C(N,M,JK) = C(N,M,JK) - C(N,1,JI)#C(1,M,IK)
- C(N,2,JI)xC(2,M,IK)
- C(N,3,J1)#C(3,M,IK)

CONTINUE
IF (KI.EQ.0) GO TO 40
DO 35 ©N=1,3
R(N,K) = R(N,K} - C(N,1,KI)*R(1,1I)
- C(N,2,KI)#R(2,1)
- C(N,3,KI)=R(3,1)
CONTINVUE
CONTINUE
GO TO 51
WRITE (6,49) MAXDIM,NPG, (L, L=1,6MM)
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e NPG=NPG+1 PAGE

L DO 42 I=1,MM FSMSOL .
‘n 42 WRITE (6,43) I,(NN(I,L),L=1,MM) FSMSOL i
N 43 FORMAT(I3,3X,4013,3X/6X,4013) FSMSOL <
i WRITE (6,44) NPG PAGE
W NPG=NPG+1 PAGE
.'3' 44 FORMAT('1 FSMSOL PRINT OF RHS ARRAY',96X,’'PAGE’,I15//) PAGE
o DO 45 K=1,MM FSMSOL
ey 45 WRITE (6,46) K, (R(I,X),I=1,3) FSMSOL ;
.-!:: 46 FORMAT(16,9G14.7) FSMSOL ¢
.g:;z. WRITE (6,47) NPG PAGE :
[ NPG=NPG+1 PAGE ;
A 47 FORMAT('1 FSMSOL PRINT OF C ARRAY ELEMENTS’,89X,'PAGE’',I15//) PAGE
Yo DO 48 K=1,MAXN FSMSOL
“.(-‘ 48 WRITE (6,46) X, ((C(I,L,X),L=1,3),1=1,3) FSMSOL ;
1‘: 49 FORMAT('1 MAXIMUM DIMENSION OF’,I4,' ON C ARRAY HAS BEEN EXCEEDED FSMSOL )
e *IN SUBROUTINE FSMSOL.',46X,'PAGE’,15//' IF 600, CALL IS FROM SUBROPAGE i
*UTINE DAUX. IF 200’ PAGE :
* ,’ CALL IS FROM SUBROUTINE HPTURB.'//' PROGRAM IS BEING TERMINATEPAGE
e *D. COMPLETE PRINT-QUT OF IJK, RHS AND C ARRAYS FOLLOW.'// FSMSOL
‘o »' FSMSOL PRINT OF IJK MATRIX'//(6X,4013)) FSMSOL
?': STOP 35 FSMSOL "
s c FSMSOL
o C BACKDOWN SOLUTION FSMSOL ;
. c FSMSOL
P 51 IF (MM.EQ.1) GO TO 99 FSMSOL ‘
e DO 90 J=1,MMl FSMSOL (
e IP = J+l FSMSOL ‘
DO 80 I=IP,MM FSMSOL
o IF (NN(I,J).EQ.0) GO TO 80 FSMSOL X
o) IJ = NN(I,J) FSMSOL d
y DO 75 N=1,3 FSMSOL
"- 75 R(N,I) = R(N,I) - C(N,1,IJ)#R(1,J) FSMSOL
Ko * - C(N,2,1J)#R(2,J) FSMSOL '
o0 * - C(N,3,1J)#R(3,J) FSMSOL :
b 80 CONTINUE FSMSOL !
Py 90 CONTINUE FSMSOL 4
] 99 CALL ELTIME(2,20) FSMSOL ”
! RETURN FSMSOL g
oy END FSMSOL '
i.|'l :
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?*; SUBRGUTINE GLOBAL (J,HD3,DH1,TQC,T9,ANGL) GLOBAL
{ c REV IV 07/24/86SLIP
N IMPLICIT REAL#*8 (A-H,0-2) GLOBAL ’
T DIMENSION HD3(3),DH1(3,3),T9(3),ANGL(3),CC(3) GLOBAL
N COMMON/DESCRP/ PHI (3,30),W(30) ,RW(30) .SR(4,60) ,HA(3,60) ,HB(3,60), SLIP '
s * RPHI(3,30) ,HT(3,3,60),SPRING(5,90) ,VISC(7,90), GLOBAL !
B . JNT(30) ,IPIN(30) ,ISING(30),IGLOB(30) ,JOINTF (30) GLOBAL
P COMMON/TABLES/MXNTI ,MKNTB ,MXTB1,MXTB2 ,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB
I COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R21(3),JSTOP(4,2,30) GLOBAL '
ot COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), GLOBAL )
o * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI \
g% IF (DABS(HD3(3)).GT.1.0-EPS(6)) GO TO 34 GLOBAL 4
7" ANGL(1) = DACOS(HD3(3)) GLOBAL
( | NT = IGLOB(J) GLOBAL
- NT1 = NTAP(NT+2) GLOBAL :
F CALL HERRON (HD3,NT1,THETO,THETOP) GLOBAL ;
- JSTGP(4,1,J) = 0 GLOBAL ’
o IF (ANGL(1) .LE.THET0) GO TO 34 GLOBAL ;
. JSTOP(4,1,J) = 1 GLOBAL :
T MT = NTAB(NT+5) GLOBAL
S9N CREST = TAB(MT+3) GLOBAL 4
. STH2 = 1.0-HD3(3) %2 GLOBAL ‘
e STH = DSQRT(STH2) GLOBAL )
S CTH = HD3(3)/STH GLOBAL ',
{ CST = DSQRT(STH2+THETOP#%2) GLOBAL ;
- DR = (ANGL(1)-THETO)*STH/CST GLOBAL
r LT = NTAB(NT) GLOBAL q
4 TAB(LT) = DR GLOBAL '
o NTAB(NT+2) = 0 GLOBAL '
o DRDOT = 0.0 GLOBAL \
ff) CALL FRCDFL (DR,DRDOT,NT,1,TQF,ELOSS) GLOBAL '
o NTAB(NT+2) = NT1 GLOBAL 3
P TQC = TQF/CST GLOBAL .
Y CC(1) = -HD3(2)+HD3(1) *CTH*THETOP GLOBAL 3
N CC(2) = HD3(1)+HD3(2) *CTH*THETOP GLOBAL ;
- cC(3) = -STH*THETOP GLOBAL R,
-t DO 28 L=1,3 GLOBAL
!{_ 28 T9(L) = CC(1)*DHI(L,1) + CC(2)#*DH1(L,2) + CC(3)*DH1(L,3) GLOBAL ’
25 34 RETURN GLOBAL d
o2 END GLOBAL !
b .
o ?
o A
7 ;
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{* SUBROUTINE HBELT (J1,J2,KNLO,IND) HBELT
; c REV IV 02/01/88MISDOT
o c ARGUMENTS : HBELT
S c J1,J2 - FIRST AND LAST INDEX FOR BELTS. HBELT
N c KNLO - ZERO VALUE FOR KNL INDEX. HBELT
T c IND - 0: CALL IS FROM SUBROUTINE CONTCT HBELT
Y c 1: CALL IS FROM SUBROUTINE UPDATE HBELT
AV c HBELT
) IMPLICIT REAL#*8 (A-H,0-2) HBELT
05N COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
(2 COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), MISDOT
o x UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI MISDOT
( COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30),02(3,30) ,HBELT
, * SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) HBELT
??Qj COMMON/TABLES/MXNTI ,MXNTB,MXTB] , MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB
Wi COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC
A * PRJNT (7,30) ,NPANEL (5) ,NPSF ,NBSF ,NSSF , NBGSF HBELT
b COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), HBELT
° * XLONG(20) ,HTIME (2) ,IBAR(5,100) ,NL(2,100), HBELT
s * NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) ,NBLTPH(5) HBELT
By c THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HBELT
e COMMON/TEMPVS/ B(3,3,3),5(3,3),T(3),R(3),V(3),T1(3),T2(3), HBELT
Wy * E(3,3,50) ,EDOT(3,50) ,FCE(3,50) ,FR(3,50) ,2R(3,50), HBELT
WA » TR(3,50) ,U(3,50) ,PTLOSS(2,50) ,BL(50) ,FB(50) ,FP(50) ,HBELT
Pk * OLDBB(100) ,RHS(3,54) ,C(3,3,200) ,1JK(54,54) HBELT
e CALL ELTIME (1,38) HBELT
i NTP = HBELT
R K2 = o HBELT
R DO 31 JB=J1,J2 HBELT
oy IF (IND.EQ.0) NBSF = NBSF + 1 HBELT
. IF (NPTPLY(JB).LE.0) GO TO 31 HBELT
ey c HBELT
NN c FIRST LOOP ON K HBELT
v c COMPUTE Z(K) ,ZR(K) ,E3(K) ,U(K-1) ,BL(K-1) ,FB(K-1) HBELT
b c NEED  NL(K),BB(K-1) HBELT
hon c NOTE: AN INDEX K-1 REFERS T0 BELT SEGMENT BETWEEN K-1 AND K. HBELT
® C HBELT
& Kl = K2 + 1 HBELT
o K2 = K2 + NPTPLY(JB) HBELT
i DO 20 K=K1,K2 HBELT
P KNL = KNLO + K HBELT
s KI = NL(1,KNL) HBELT
o ¢ HBEL'"
LT c HERE K IS INDEX OF POINTS IN PLAY ON EACH HARNESS HBELT
o c KNL IS INDEX OF ALL POINTS IN PLAY HBELT
= c KI IS INDEX OF ALL POINTS HBELT
W ¢ HBELT
(ot KS = IABS(IBAR(1,KI)) HBELT
® IF (KS.GT.100) NTP = 1 HBELT
oL IF (KS.GT.100) KS = MOD(KS,100) HBELT
J-:\’I':
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P KE = IBAR(2,KI) HBELT
e CALL DOT31 (D(1,1,KS),BAR(4,KI),T1) HBELT
-~ CALL DOT31 (D(1,1,KS),BAR(7,KI),T2) HBELT
ja ; po 11 J=1,3 HBELT
poun. R(J) = V() HBELT
. V(J) = BAR(J+3,KI) + BAR(J+6,KI) HBELT

b TR(J,K) = T1(J) HBELT
NS ZR(J,K) = T1(J) + T2(J) HBELT
i S (J,2) = S(J,1) HBELT
Sl 11 S (J,1) = SEGLP(J,KS) + ZR(J,K) HBELT
s CALL CROSS (WMEG(1,XS),V,T) HBELT
o IF (KE.EQ.0) GO TO 12 HBELT
4 CALL MAT31 (BD(7,KE),BAR(4,KI),T2) HBELT
( CALL DOT31 (D(1,1,KS),T2,T1) HBELT
e 12 D0 13 J=1,3 HBELT
- T(J) = T(J) + BAR(J+12,KI) HBELT
SN 13 EWJ,3,K) = T1(J) HBELT
N CALL DOT31 (D(1,1,KS),T,V) HBELT
I DO 14 J=1,3 HBELT
p 14 V(J) = V(J) + SEGLV(J,KS) HBELT
s FB(X) = 0.0 HBELT
k., FP(K) = 0.0 HBELT
o iF (K.EQ.K1) @0 TO 20 HBELT
- D0 15 J=1,3 HBELT
o 15 U(J,K-1) = S(J,1) - S(J,2) HBELT
. BL(K-1) - DSQRT(U(1,K-1)#%2 + U(2,K-1)#%2 + U(3,K-1)##2) HBELT
e DO 16 J=1,3 HBELT
RHy 16 U(J,K-1) = U(J,K-1)/BL(X-1) HBELT
P STRAIN = (BL(K-1)/BB(KNL-1)) - 1.0 HBELT
A IF (STRAIN.LT.EPS(12)) STRAIN = 0.0 MISDOT
Ny NT = NL(2,KNL) HBELT
o) BLDOT = U(1,K-1)#(V(1)-R(1)) HBELT
s . + U(2,K-1)#(V(2)-R(2)) HBELT
-, * + U(3,K-1)%(V(3)-R(3)) HBELT
’ﬁﬁ STRDOT = (BB(KNL-1)#BLDOT-BL (K-1)#BBDOT (KNL-1)) /BB (KNL-1) ##2 HBELT
gt CALL FRCDFL (STRAIN,STRDOT,NT,0,FPK,ELOSS) HBELT
oy CALL FRCDFL (STRAIN,STRDOT,NT,1,FBK, ELOSS) HBELT
Py PTLOSS(1,K-1) = BB(KNL-1)*ELOSS HBELT
g FP(K-1) = FPK HBELT
0 FB(K-1) = FBK HBELT
N IF (IND.NE.O) GO TO 20 ENDPFX
nr IF (K.NE.K1+1) GO T0 19 ENDPFX
e BSF (1,NBSF) = STRAIN ENDPFX
9 BSF(2,NBSF) = FBK ENDPFX
T 19 IF (K.NE.X2) GO TO 20 ENDPFX
Sy BSF(3,NBSF) = STRAIN ENDPFX
iﬁf BSF (4 ,NBSF) = FBK ENDPFX
: _.;: 20 CONTINUE HBELT
ot c HBELT
PY c SECOND LOOP ON X HBELT
.-;{
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! c COMPUTE FCE(K) ,E1(X},E2{K} ,EDOT(K) ,FR(K),U} (KS),U2(KS) HBELT ‘
" c NEED  FB(K&K-1) ,U(K&K-1) ,ZR(K) ,E3(K) HBELT
b c HBELT -
‘5; TO 30 K=K1,K2 HBELT \
‘ul KNL = KNLO + K HBELT :
N KI = NL(1,KNL) HBELT 4
o KS = IABS(IBAR(1,KI)) HBELT :
bg IF (KS.GT.100) KS = MOD(KS,100) HBELT ,
-ﬁﬁ D0 21 J=1,3 HBELT
) FCE(J,K) = 0.0 BUTLERI ;
o IF (K.NE.K2) FCE(J,K) = FB(K)#U(J,K) BUTLER1 ‘
bl 21 IF (K.NE.K1) FCE(J,K) = FCE(J,K) - FB(K-1)#U(J,K-1) HBELT '
p NT = IBAR(3,KI) HBELT
(, NF = NTAB(NT+5) HBELT ,
O IF (NF.EQ.0 .AND. IND.EQ.0) GO TO 30 HBELT \
a IF (IBAR(4,KI).EQ.0) GO TO 22 HBELT y
e CALL DOT31 (D(1,1,KS),BAR(10,KI),T1) HBELT d
o GO TO 24 HBELT y
! 22 DO 23 J=1,3 HBELT
@ TI(J) = 0.0 HBELT
S IF (K.NE.K2) T1(J) = U(J,K) HBELT =
o8 23 IF (K.NE.K1) TI(J) = T1(J) + U(J,K-1) HBELT X
¥ 24 CALL CROSS (T1,E(1,3,K),E(1,1,K)) HBELT '
e CALL CROSS (E(1,3,K),E(1,1,K),E(1,2,K)) HBELT :
PAL DO 25 J=1,3 HBELT '
- EDOT(J,K) = DSQRT(E(1,J,K)#%2 + E(2,J,K)#%2 + E(3,J,K)#%2) HBELT
iy DO 25 1=1,3 HBELT ,
oy 26 E(I,d,K) = E(I,J,K)/EDOT(J,K) HBELT f
X CALL DOT31 (E(1,1,K),FCE(1,K),FR(1,K)) HBELT X
Qa 30 CONTINUE HBELT i
,&j’ 31 CONTINUE HBELT '
’ IF (NTP.LE.0) GO TO 4l HBELT }
o c HBELT /
[ c SUM FCE,FR FOR TIE-POINTS HBELT v
3 c HBELT y
fﬁgf VNL] = KNLO + 2 HBELT |
' KNL2 = KNLO + K2 HBELT .
9 DO 40 KNL=KNL1,KNL2 HBELT )
- K1 = NL(1,KNL) HBELT ;
X KS = IABS(IBAR(1,KI)) HBELT '
P IF (KS.LT.100) GO TO 40 HBELT :
< KS1 = KS/100 HBELT v
< KH = KNL - KNLO HBELT
e MH = 0 HBELT
3 DO 38 JNL=KNLI KNL HBELT \
. KI = NL(1,JNL-1) HBELT :
S KS = IABS(IBAR(1,KI)) HBELT s
o IF (KS.LT.100) GO TO 38 HBELT '
: KS2 = KS/100 HBELT ‘
:\ IF (KS2.ME.KS1) GO TO 38 HBELT
f_- Y
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poy JH = JNL-1 - KNLO HBELT .
. IF (MH.EQ.0) MH = JH HBELT .
W D0 37 J=1,3 HBELT :
W IF (MH.EQ.JH) FCE(J,MH) = FCE(J,MH) + FCE(J, KH) HBELT X
o 37 FCE(J,JH) = FCE(J,MH) HBELT 5
Pl CALL DOT31 (E(1,1,JH),FCE(1,JH) ,FR(1,JH)) HBELT :
ol 38 CONTINUE HBELT '
. IF (MH.EQ.0) GO TO 40 HBELT :
R KI = NL(1,KNL) HBELT
iy IBAR(1,KI) = -IABS(IBAR(1,KI)) HBELT ;
g DO 39 J=1,3 HBELT
:t'a,'i 39 FCE(J,KH) = FCE(J,MH) HBELT
0 CALL DOT31 (E(1,1,KH),FCE(1,KH),FR(1,KH)) HBELT
( 40 CONTINUE HBELT
f c HBELT Y
o c IF CALL IS FROM SUBROUTINE CONTCT, HBELT v
;" 3 c ADD FORCES (FCE) MODIFIED BY FRICTION TO Ul,U2 ARRAYS. HBELT '
¥ c HBELT '
‘ 41 IF (IND.NE.O) GO TO 52 HBELT '
bt K2 = 0 HBELT ;
. DO 51 JB=J1,J2 HBELT )
; IF (NPTPLY(JB) .LE.0) GO TO 51 HBELT
: Kl = K2 + 1 HBELT y
k2 K2 = K2 + NPTPLY(JB) | HBELT ;
) DO 50 K=K1,K2 HBELT :
- KNL = KNLO + K HBELT
it KI = NL(1,KNL) HBELT ;
g IF (IBAR(1,KI).LT.0) GO TO 50 HBELT \
e KS = IBAR(1,KI) HBELT
uos IF (KS.GT.100) KS = MOD(KS,100) HBELT )
A NT = IBAR(3,KI) HBELT
2 NF = NTAB(NT+5) HBELT v
R IF (NF.EQ.0) GO TO 43 HBELT ¥
& DO 42 J=1,3 HBELT ;
o 42 TI1(J) = FR(J,K) HBELT !
N FR1 = TAB(NF+2)#DABS(T1(3)) HBELT <
Ly FR2 = TAB(NF+4)*DABS(T1(3)) HBELT
: IF (DABS(T1(1)).GT.FR1) TI(1) = DSIGN(FR1,T1(1)) HBELT :
._ IF (DABS(TI(2)).GT.FR2) TI1(2) = DSIGN(FR2,T1(2)) HBELT .
o CALL MAT31 (E(1,1,K),T1,FCE(1,X)) HBELT N
43 CALL CROSS (ZR(1,K),FCE(1,K),T2) HBELT g
b CALL MAT31 (D(1,1,KS),T2,T1) HBELT J
s DO 44 J=1,3 HBELT
> UL(J,KS) = UL(J,KS) + FCE(J,K) HBELT 3
;.': 44 U2(J,KS) = U2(J,KS) + T1(J) HBELT ¢
D 50 CONTINUE HBELT ,
0 51 CONTINUE HBELT W
o 52 KNLO = KNLO + K2 HBELT ¢
! CALL ELTIME (2,38) HBELT
.. RETURN HBELT ]
‘- END HBELT !
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SUBROUTINE HBPLAY

HBPLAY

REV III.5 10/17/85EDGE

IMPLICIT REAL#*8 (A-H,0-2)

COMMON/CONTRL/ TIME,NSEG,NJNT,NPL ,NBLT,NBAG,NVEH, NGRND,
NS ,NQ,NSD,NFLX,NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8),TPTS(6,8) ,BD(24,40)

*

HBPLAY
HBPLAY
PAGE
EDGE

COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,wWMEGD (3,30) ,U1(3,30),U2(3,30) ,HBPLAY

*
*

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30)
COMMCN/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100)},

XLONG(20) ,HTIME(2) ,IBAR(5,100) ,NL(2,100),

NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) ,NBLTPH(5)

HBPLAY
HBPLAY
HBPLAY
HBPLAY

THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HBPLAY

COMMON/TEMPVS/ B(3,3,3),8(3,3),T(3),R(3),V(3),T1(3),T2(3),
E(3,3.50),EDOT(S,SO),FCE(3,50),FR(3,50).ZR(S,SO),

*

HBPLAY
HBPLAY

TR(3,50),U(3,50) ,PTLOSS(2,50) ,BL(50) ,FB(50) ,FP(50) ,HBPLAY

*
IF (NHRNSS.LE.0) GO TO 99

SAVE PREVIOUS NL,BB AND PLOSS ARRAYS.
USE IJK,OLDBB AND PTLOSS AS TEMP STORAGE.

Do 10 1I=1,100

IJK(I,1) = NL(1,I)

PTLOSS(1,1) = PLOSS(1,I)
OLDBB(I) = BB(I)

JNL = 1

Jl 1

Kl 1

LL = 0

DO 90 NH=1,NHRNSS

IF (NBLTPH(NH).LE.O0) GO TO 90
J2 = J1 + NBLTPH(NH) - 1

DO 80 NB=J1,J2

L1 = LL

IF (NPTSPB(NB).LE.0) GO TO 80
K2 = K1 + NPTSPB(NB) - 1

KB =0
DO 30 K=Kl,K2 ¢
KB = KB + 1

HERE K IS INDEX OF ALL POINTS
KB IS INDEX OF POINTS ON A SINGLE BELT
LL IS INDEX OF ALL POINTS IN PLAY
JB IS INDEX OF PREVIOUS POINT ON BELT IN PLAY

KS = IABS(IBAR(1,X))

IF (KS.GT.100) KS = MOD(KS,100)
CALL DOT3! (D(1,!,XS),BAR(4,K),Tl)
CALL DOT31 (D(1,1,KS) ,BAR(7,K),T2)
bo 11 J=1,3
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OLDBB(100) ,RHS(3,54),C(3,3,200) ,1JK(54,54)

........

HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
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HBPLAY
HBPLAY
HBPLAY
HBPLAY
HBPLAY
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U(J,KB) = SEGLP(J,KS) + T1(J) + T2(J)
IF (K.EQ.K1) GO TO 30

LL = LL + 1

JJ = NL(1,LL)

JB = JJ - K1 + 1
DSs = 0.0

bo 13 J=1,3

ZR(J ,KB) = U(J,KB) - U(J,JB)

DSS = DSS + ZR(J,KB) *#2

BL(LL) = DSQRT(DSS)

IF (JJ.EQ.K1 .OR. IABS(IBAR(1,JJ)).GT.100) GO TO 30
J§ = IBAR(1,JJ)

JE = IBAR(2,d4J)

IF (JE.LE.0) GO TO 30

CALL MAT3! (BD(7,JE) ,BAR(4,JJ),T2)

CALL DOT31 (D(1,1,JS),T2,R)

DPR = 0.0

Do 17 J=1,3

DPR = DPR + R(J)*(ZR(J,KB)/BL(LL) - ZR(J,JB)/BL(LL-1))
IF (DPR.LT.0.0) GO TO 30

LL = LL -1

GO TO 12
NL(1,LL+1) = K
L2 = L1 + 1

LL = LL + 1

L3 = LL-1

b0 31 J=L2,LL
NL(2,J) = NTHRNS (NB)
IF (XLONG(NB) .EQ.0.0) GO TO 35

FIRST TIME IN ROUTINE, SET INITIAL BB ARRAY.
INPUT XLONG MUST BE NON-ZERO TO TRIGGER THIS TEST.

XLG = 0.0

DO 32 J=L2,L3

XLG = XLG + BL(J)

XLG = 1.0 + XLONG(NB)/XLG

DO 33 J=L2,L3
BB(J) = XLG#BL(J)
XLONG(NB) = 0.0
GO TO 52

DETERMINE IF NEW NL ARRAY IS DIFFERENT FROM PREVIOUS NL ARRAY.

IF SO, RECOMPUTE BB ELEMENTS FOR POINTS THAT ARE DIFFERENT.

IF (NL(1,L2).EQ.IJK(JNL,1)) @GO TO 61
WRITE (6,62)

FORMAT ('0 LOGIC ERROR IN SUB HBPLAY. PROGRAM TERMINATED.')
STOP 42

LTEST = 0
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36
37

38

39

40

63

64

65

66

()

M= L2

N = JNL

IF (NL(1,M¢1)-IJK(N+1,1)) 39,37,41
BB(M) = OLDBB(N)

PLOSS(1,M) = PTLOSS(N,1)

M= M+l

N = N+l

IF (M-LL) 36,51,51

POINT M+1 IS NEW.

MO = M
NO =N
LTEST = 1
M= M+l

MODIFY NEW POINT TO LIE IN BELT PLANE

IP1 = N -1
IF (N.GT.JNL) GO TO 63
IP1 = N

(IS THIRD POINT AVAILABLE FROM OLD POINTS IN PLAY?)

IF (IJK(N+1,1).EQ.NL(1,LL)) @GO TO 43

DO 64 1I=1,3

IP = IP1 + I - 1

(USE OLD POINTS IP
OR IP

NI = IJK(IP,1)

NSI= IABS(IBAR(1,NI))

IF (NSI.GT.100) NSI = MOD(NSI,100)

CALL DpOT31 (D(1,1,NSI),BAR(4,NI),T1)

CALL DOT31 (D(1,1,NSI),BAR(7,NI1),T2)

DO 64 J=1,3

S(J,I) = SEGLP(J,NSI)+ T1(J) + T2(J)

D0 65 J=1,3

sS(J,3) §(J,3) - 5(J,2)

S(J,2) $(J,2) - s(J,1

(S(x%,1) IS POINT Pl IN INERTIAL REFERENCE)

(S(»,2) IS VECTOR (P2-Pl1) IN INERTIAL REFERENCE)

(S(#,3) IS VECTOR (P3-P2) IN INERTIAL REFERENCE)

CALL CROSS (s(1,3),S5(1,2),T2)

ABST = DSQRT(T2(1)#%2 + T2(2)#%2 + T2(3)#x2)

po 66 J=1,3

T2(J) = T2(J)}/ABST

(T2 IS T, THE NORMALIZED PLANE VECTOR IN INERTIAL REFERENCE)

MI = NL(1,M)

MS = IABS(IBAR(1,MI))

IF (MS.GT.100) MS = MOD(MS,100)

ME = IBAR(2,MI)

CALL MAT31 (D(1,1,Ms),T2,T1)

N-1,N,N+] IF N>
N,N+] ,N+2 IF N =

JNL
JNL AND N+2 EXISTS)
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aaa
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67

68

41

42
43

44

45

46

47

51

B
s W .’:.l"

[\

(T1 IS T IN ELLIPSOID REFERENCE OF NEW POINT M)

D1 = T2(1)#S(1,1) + T2(2)%S(2,1) + T2(3)#S(3,1)

D2 = T1(1)*BAR(7,MI) + T1(2)%BAR(8,MI) + T1(3)*BAR(9,MI)

D3 = T2(1)*SEGLP(1,MS) + T2(2)x*SEGLP(2,MS) + T2(3)*SEGLP(3,MS)
DD = D1 - D2 - D3

(DD IS D, THE DISTANCE OF ELLIPSOID CENTER TO PLANE)
CALL MAT31 (BD(16,ME),T1,R)

BX = DD/(T1(1)*R(1) + T1(2)#*R(2) + T1(3)#R(3))

D4 = T1(1)*BAR(4,MI) + T1(2)#BAR(5,MI) + T1(3)*BAR(6,MI)
po 67 J=1,3

R(J) = BXx*R(J)

(R IS S, THE CENTER OF THE ELLIPSE)

V(J) = BAR(J+3,MI) + (DD-D4)#*T1(J)

(BAR(J+3,MI) IS P, THE NEW POINT TO BE ADDED)

(V IS Q, THE PROJECTION OF POINT P ONTO THE PLANE)

AX = DSQRT( (BX*DD-1.0) / (BX#DD-XDY(V,BD(7,ME),V)}) )

Do 68 J=1,3

BAR(J+3,MI) = R(J) + AX#(V(J)-R(J))

(BAR(J+3 ,MI) IS R =S + A(Q - S), Q EXTENDED TO ELLIPSOID)
GO TO 43

POINT N+1 IS DROPPED.

MO = M

NO = N

LTEST = 1

N = N+l

IF (NL(1,M+1)-IJK(N+1,1)) 40,44,642

nn

POINTS NO TO N+1 ARE BEING REPLACED WITH POINTS MO TO M+1.

SUMBL = 0.0

DO 45 J=MO,M

SUMBL = SUMBL + BL(J)
SUMPL = 0.0

SUMBB = 0.0

DO 46 J=NO,N

SUMPL = SUMPL + PTLOSS(J,1)
SUMBB = SUMBB + OLDBB(J)
RATPL = SUMPL/SUMBL

RATIO = SUMBB/SUMBL

DO 47 J=MO,M

PLOSS(1,J) = RATPL#BL(J)
BB(J) = RATIO#BL(J)

GO TO 38

JNL = N+l

IF (LTEST.EQ.0) GO TO 79

PRINT NEW POINT ARRAY IF DIFFERENT.
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: 52 NPTS = LL - Ll HBPLAY
W USEC = 1000.0*TIME HBPLAY
WRITE (6,53) USEC,NH,NB,NPTS,NTHRNS (NB) HBPLAY
il 53 FORMAT ('0 HBPLAY TIME =',F10.3,' MSEC. NH,NB,NPTS NT:',416) HBPLAY
el WRITE (6,54) (NL(1,J),J=L2,LL) HBPLAY
e 54 FORMAT (' NL(1)=',b1518/(8X,15I8)) HBPLAY
) WRITE (6,55) (BB(J),J=L2,L3) HBPLAY
o 55 FORMAT (' BB =',6X,14F8.3/(6X,15F8.3)) HBPLAY
79 K1 = K2 + 1 HBPLAY

80 NPTPLY(NB) = LL - Ll HBPLAY
Jl=J2 +1 HBPLAY

90 CONTINUE HBPLAY
99 RETURN HBPLAY
END HBPLAY
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O SUBROUTINE HEDING (LINES,LPP) HEDING
H c REV IV 02/01/88MISDOT
%', IMPLICIT REAL#8 (A-H,0-2) HEDING
ey COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, HEDING
G * NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF ,NPRT (36) ,NPG PAGE
N1 COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG( 6) , HEDING
R * MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), HEDING
};} * NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) HEDING
e COMMON/TITLES/ DATE(3),COMENT(40),VPSTTL(20),BDYTTL(5), HEDING
il * BLTTTL(S,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), HEDING
»ﬁ%, * JOINT(30),CGS(30),JS(30) HEDING
e REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT HEDING
Vs LOGICAL*1 CGS,JS HEDING
{ COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC
Fy * PRJINT(7,30) ,NPANEL (5) ,NPSF ,NBSF , NSSF , NBGSF HEDING
! COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), HEDING
jpﬁ, * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
egh. COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30), ATBIII
W * NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF
hd COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20) HEDING
L2 53 COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), HEDING
(-4 * XLONG(20) ,HTIME(2) ,IBAR(5,100) ,NL(2,100), HEDING
.%g. * NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) , NBLTPH(5) HEDING
o c NOTE: SUBROUTINES POSTPR & HEDING SHARE THIS COMMON/TEMPYVS/. HEDING
AN c SEE COMMENT IN POSTPR ABOUT FIRST DIMENSION OF PLDATA. HEDING
v REAL HEAD,PHED,BLANK,PLDATA,USEC,ZTTH, AHED, AHEAD, GHED, 222 PLTINC
?fq. COMMON/TEMPYS/ TDATA(14,65) ,HEAD(20) ,NOPL(150) ,MOPL (150}, CHGIII
RV ¥ MI1PL(150) ,PLDATA(97,20) ,USEC(45) ,22Z(1000,25) ,2TTH(14,45,65) MISDOT
N LOGICAL  LOLD , LNEW HEDING
.:: X DIMENSION PHED(S) ,HEDJ(4,2) ,HEADJJ(4,2) ,HEADR(20) TTHKREF
b DATA HEDJ/S8HIPIN FL,S8HEXURE A,8HZIMUTH ,BHTORSION , HEDING
;) * S8HIEULER ,8HPREC. N,8HUTATION ,8R SPIN / HEDING
A5e! DIMENSION AHED(S,2),AHEAD(5,20) ,GHED(2) ACCEL
" DATA AHED/4H IN ,4H ,4H REF,4HEREN,4HCE , ACCEL
A * 4H AC,4HCELE,4HROME,4HTER ,4H / ACCEL
A DATA GHED/4H(0G) ,4H(1G)/ ACCEL
Par’s DATA BLANK/4H / HEDING
9 DATA PHED/4HSPRF,4HPNL],4HPNL2,4HPNL3, 4HPNL4/ HEDING
b NPRT4 = NPRT(4) + 4 HEDING
wh IF (NPRT4.LE.O .OR. NPRT4.GT.8) STOP 40 HEDING
g G0 TO (11,11,82,12,12,11,11,12) , NPRT4 HEDING
'\j} 11 LOLD = .FALSE. HEDING
o Xt LNEW = .TRUE. HEDING
GO TO 13 HEDING
7 12 LOLD = .TRUE. HEDING
"z LNEW = .FALSE. HEDING
s 13 MT = 20 HEDING
o NLINES = MOD(LINES-1,LPP)+1 HEDING
=T XPAGE = 0.01%FLOAT((LINES + LPP-1)/LPP) HEDING
2. c HEDING
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s ;
. c NOTE: MT WILL BE THE PAGE OR OUTPUT UNIT COUNTER HEDING "
o c NT WILL BE THE ACTUAL OUTPUT UNIT NUMBER HEDING '
) c IT WILL BE THE INDEX TO THE DATA ARRAY HEDING .
N c NLINES WILL BE THE NUMBER OF LINES TO BE PRINTED HEDING :
e c HEDING \
\:;:g o HEDING '
:ﬁ c EVERY LPP LINES PRINT HEADINGS FOR 9 TYPES OF OUTPUT ABOVE. gggg; ;
B C
” DO 20 K=1,9 WINDOP
) IF (NSG(K).LE.0) GO TO 20 HEDING i
) KS@ = NSG(K) HEDING X
e IF (K.EQ.9) GO TO 455 WINDOP '
o J3 =3 HEDING 4
* IF (K.EQ.7) J3 = 2 HEDING '
\a DO 19 Jl=1iKSG,J3 gggigg .
MT = MT ¢
P NT = MT HEDING 3
o IF (LNEW) NT =6 HEDING ]
"y IT = MT - 20 HEDING !
u PAGE = FLOAT(MT) + XPAGE HEDING J
> c F & E PRINTER CARRIAGE CONTROL PECONV .
Y CALL CARCON (NT,1) PECONV 9
S IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE !
R IF (NT.NE.6) WRITE(NT,121) DATE PAGE 3
o IF (NT.EQ.6) KPG=NPG+l PAGE o
ot WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
" IF (K.EQ.1) WRITE (NT,22) TTHKREF y
i IF (K.EQ.2) WRITE (NT,23) UNITL,UNITT TTHKREF d
i IF (K.EQ.3) WRITE (NT,24) UNITL TTHKREF v
"y IF (K.EQ.4) WRITE (NT,25) UNITT TTHKREF -{
i IF (K.EQ.5) WRITE (NT,26) UNITT TTHKREF :
j IF (K.EQ.6) WRITE (NT,27) TTHKREF
IF (K.EQ.7) WRITE (NT,28) HEDING ”
I IF (K.EQ.8) WRITE(NT,200) UNITM TTHKREF 3
0 J2 = MINO(J1+J3-1,KSG) HEDING o
oy DO 14 J=J1,J2 HEDING i
W KK = MSG(J,K) HEDING ’
~ HEAD (J) = SEG(IABS(KK)) ACCEL -
A IF ((K.LT.7).OR.(K.EQ.8)) GO TO 214 TTHKREF .
e KK = IABS(KK) HEDING ¢
s HEAD(J) = JOINT(KK) HEDING v
R JJ2 = J-J1+1 ggnx:g M
' K2 = 1 DI '
® IF (MSG(J,K).LT.0) K2 = 2 HEDING A
KT DO 35 Kl=1,4 HEDING o
10y 35 HEADJJ(K1,JJ2) = HEDJ(K1,K2) HEDING "
K @0 TO 14 TTHKREF N
Y 214 IF (MSG(J,K).LT.0) GOTO 302 ACCEL i
hed IF (KREF(J,K) .EQ.0) HEADR(J)=SEG(NVEH) ACCEL ;
>’ IF (K.EQ.8) HEADR(J)=SEG(NGRND) TTHKREF .
"
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(3 IF
W

';:::4 IF
Wt DO

(K.EQ.1 .OR. K.EQ.4) HEADR(J)=SEG(KK)
(KREF (J ,K) .NE.O0) HEADR(J)=SEG(KREF (J,K))
301 II1=1,5
301 AHEAD(II,J)=AHED(II,1)

AHEAD (2,J) =HEADR(J)

GOTO 14

3-3 302 HEADR(J)=SEG(IABS (KK))

Rory DO 303 II=1,4

. 303 AHEAD(II,J)=AHED(II,2)

') AHEAD (5, J) =GHED (KREF (J ,K) +1)

e 14 CONTINUE

s IF (K.LE.3) WRITE (NT,29) (BLANK,(XSG(I,J,K),I=1,3),J=J1,d2)

¥y IF (K.LE.6) WRITE (NT,30) (BLANK,MSG(J,K),HEAD(J),J=J1,J2)
! IF (K.EQ.8) WRITE (NT,30) (BLANK,MSG(J,K),HEAD(J),J=J1,J2)
SN IF (K.LE.6 .OR. K.EQ.8) WRITE (NT,230)
¢ * (BLANK, (AHEAD(II,J),II=1,5),J=J1,J2)
i IF ((K.LE.5).OR.(K.EQ.8)) WRITE (NT,31) (BLANK,J=J1,J2)
ol IF (K.EQ.6) WRITE (NT,32) (BLANK,J=J1,J2)
- IF ((K.LT.7).0R.(K.EQ.8)) GOTO 15
"y WRITE (NT,33) (BLANK,MSG(J,K),HEAD(J),J=J1,J2)
ot WRITE (NT,36) (BLANK,UNITL,UNITM,J=J1,J2)
® WRITE (NT,37) (BLANK, (HEADJJ(K1,d) ,K1=1,4),J=1,JJ2)
S 15 WRITE (NT,38)
e IF (.NOT.LNEW) GO T0 19
L] IF (K.EQ.7) GO TO 17
fr JJ = 4%(J2-J1+1)
Lo DO 16 I=1,NLINES
- 16 WRITE (NT,39) USEC(I),(ZTTH(J,I,IT},J=1,JJ)
e GO TO 19

< 17 JJ = 7#(J2-J1+1)
b DO 18 I=1,NLINES
W 18 WRITE (NT,40) USEC(I),(2TTH(J,I,IT),J=1,JJ)
b 19 CONTINUE
f) GO TO 20

c

o c PRINT HEADING FOR JOINT FORCES & TORQUES
S
& 455 CONTINUE

: DO 860 II=1,KSG
. IF(KREF (I1,K) .EQ.0) KBRF = NVEH
AN IF(KREF(II,K) .NE.0) KRF = KREF(II,K)

T JRF = MSG(II,9)
A2 MT = MT + ]
§*§ NT = MT
R IF (LNEW) NT = 6
L) c P & E CARRIAGE CONTROL

)

n N IT
oy

A IF
%

®

,"'. ..'

e

N

CALL CARCON(NT,1)

= MT - 20

PAGE = FLOAT (MT) + XPAGE

(NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG
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i \)

R

}Q IF (NT.NE.6) WRITE(NT,121) DATE PAGE
Y IF (NT.EQ.6) NPG=NPG+l PAGE

! WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
o WRITE (NT,850) JOINT(JRF),SEG(JRF+1),SEG(KRF) 0UT385
! WRITE (NT,38) CHGIII
‘ WRITE (NT,851) UNITM,UNITL,UNITM CHGIII
N WRITE (NT,852) CHGIII
\ WRITE (NT,38) CHGIII
) IF (.NOT.LNEW) GO TO 857 CHGIII
e DO 858 JK=1,NLINES CHGIII
R WRITE (NT,856) USEC(JK),(2TTH(J,JK,IT),J=1,6) CHGIII
&p 858 CONTINUE CHGIII
gﬂ 857 CONTINUE CHGIII
o 850 FORMAT(' '/47X, TTHKREF
4 * A4,’ JOINT FORCES & TORQUES ON ',A4,’' IN ',A4,' REFERENCE') 0UT385
b 851 FORMAT (4X,4HTIME,7X,13HJOINT FORCE (,A4,7TH 10%#2),10X, CHGIII
e *14HJOINT TORQUE (,A4,1H-,A4,7H 10%#2)) CHGIII
e 852 FORMAT (3X,6H(MSEC) ,8X, 1HX, 8X, 1HY, 68X, 1HZ, 14X, 1HX, 11X, 1HY, 11X, 1HZ) CHGIII
! 856 FORMAT(F9.3,3X,3F9.3,3X,3(2X,D10.3)) CHGIII
X 860 CONTINUE CHGIII
PY 20 CONTINUE HEDING
X 121 FORMAT('1',18X,’DATE:’,3X,4A4,80X, 'PAGE’,15) PAGE

* 21 FORMAT (8X,’'RUN DESCRIPTION:',3X,20A4/27X,20A4, ' PAGE:’ ,F6.2/ PAGE

Vg ' 3X,'VEHICLE DECELERATION:',3X,20A4/ HEDING
e * 11X, 'CRASH YICTIM:',3X,584 ) HEDING
o 22 FORMAT (' '47K, TTHKREF
: « 'POINT TOTAL ACCELERATION (G''S)'/) TTHKREF
N 23 FORMAT(’ '47X, TTHKREF
Wy *'POINT REL. VELOCITY (',A4,'/’,A4,')'/) TTHKREF
a 24 FORMAT(' '47X, TTHKREF
b #'POINT REL. LINEAR DISPLACEMENT (',A4,')'/) TTHKREF
R 25 FORMAT(' '/47X, TTHKREF
D) *'SEGMENT ANGULAR ACCELERATION (REV/',A4,’'%%2)'/) TTHKREF
o 26 FORMAT(' '/47X, TTHKREF
P *'SEGMENT REL. ANGULAR VELOCITY (REV/',A4,')'/) TTHKREF
W 27 FORMAT(' '/47K, TTHKREF
~,§ » 'SEGMENT REL. ANGULAR DISPLACEMENT (DEG)'/) TTHKREF
s 28 FORMAT(' '/47X,'JOINT PARAMETERS'/) TTHKREF
° 200 FORMAT(' '/47X,'SEGMENT WIND FORCE (',A4,')'/) TTHKREF
" 20 FORMAT (9X,3(A4,3X, 'POINT (',F6.2,','.F6.2,',’,F6.2,') ON ') ) HEDING
ﬁg 30 FORMAT(’ ',3(A4,9%, 'SEGMENT ¥O.',I3,' - ',A4,5K) ) TTHKREF
:,J 230 FORMAT (' TIME ',3(A4,9X,5A4,6X)) ACCEL
Wt 31 FORMAT('  (MSEC)',3(A4,5X,'X’,8X,'Y’',8K,’2',7X, RES’,1X) ) HEDING
.i 32 FORMAT('  (MSEC)',3(A4,4X,’'YAW',5X,'PITCH',5X, ROLL’,5X, 'RES ') )HEDING
® 33 FORMAT(9X,2(A1,21X, 'JOINT NO.’,I3,' - ',A4,20X) ) HEDING
s 36 FORMAT(' TIME ',2(Al,'STATE',5X,'JOINT ANGLES (DEG)',8X, HEDING
na * 'TOTAL TORQUE (',2A4,°') ') ) HEDING
e 37 FORMAT('  (MSEC)',2(Al1,4A8,4X,'SPRING VISCOUS RES. ') ) HEDING
i 38 FORMAT(1X) HEDING
W 39 FORMAT(F9.3,3(3X,4F9.3) ) HEDING
®

"
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Wl 40 FORMAT(F9.3,2(F5.0,3F9.3,2X,3F9.3)) HEDING ;

e c ATBIII \

e c PRINT BODY PROPERTIES CONTROLLED BY H.10 CARDS WINDOP

. c ATBIII

B0 IF (MCG.EQ.0) GO TO 131 ATBIII

Sl DO 130 NCG=1,MCG ATBIII

oy MT = MT +1 ATBIII

ol NT = MT ATBIII

0y IF (LNEW) NT = 6 ATBIII

o c P & E CARRIAGE CONTROL PUCONV

) CALL CARCON(NT,1) PECONV

o IT = MT - 20 ATBIII

Qg PAGE = FLOAT(MT) + XPAGE ATBIII |

e IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE :

( IF (NT.NE.6) WRITE(NT,121) DATE PAGE :

. IF (NT.EQ.6) NPG=NPG+l PAGE i
N WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE :

e M = MCGIN(1,NCG) ATBIII ’

o WRITE (NT,132) M,SEG(M) ATBIII !

[ N = MCGIN(2,NCG) ATBIII !

° WRITE (NT,133) (MCGIN(I+2,NCG),I=1,N) ATBIII

® WRITE (NT,38) ATBIII

Qe WRITE (NT,134) UNITL,UNITM,UNITT,UNITL,UNITM,UNITT UNITM,UNITL  KINETIC

o WRITE (NT,38) ATBIII

1001 IF (.NOT.LNEW) GO TO 130 ATBIII ;

) DO 120 I=1,NLINES ATBIII g

, 120 WRITE (NT,135) USEC(I),(ZTTH(J,I,IT),J=1,12) KINETIC

o 130 CONTINUE ATBIII &

R 131 CONTINUE ATBIII :

e 132 FORMAT(' ',47X,39HBODY PROPERTIES - REFERENCE SEGMENT NO., TTHKREF ;

i . 13,26 (,A4,1H) ) ATBIII 3

oy 133 FORMAT(15X,21HINCLUDED SEGMENT NOS:,2013) ATBIII :

5 134 FORMAT (14X, 1THCENTER OF GRAVITY,13X,1SHLINEAR MOMENTUM,17X, KINETIC

e * 16HANGULAR MOMENTUM, 18X, 14HKINETIC ENERGY/ KINETIC

e » 4X,4HTIME, 11X, 1H(,A4,1H) 21X, 1H(, A4, 1H- A4, 1H) , 19X, KINETIC f

e * 1H(,A4,1H- A4, 1H-,A4,1H) 20K, 1H(, A4, 1H- A4, 1H)/ MISC ,

N » 3X, 6H(MSEC) ,5X, 1HX, 7X, 1HY, X, 1HZ, KINETIC y

o . 2(10X, 1HX, 10X, 1HY, 10X, 1HZ) , 6K, 6HLINEAR, SX, KINETIC

S ' THANGULAR, 5X , SHTOTAL) KINETIC

o 135 FORMAT (F9.3,3F8.3,9(1X,D10.3)) KINETIC

i?* c HEDING ;

3&; C  PLANE FORCES HEADINGS HEDING .

‘ c HEDING ;

MPSF = 0 HEDING :

° IF (NPL.EQ.0) GO TO 52 HEDING

e IF (NPRT(18) .EQ.1.OR.NPRT(18) .EQ.7) GO TO 52 VARTTH .
£ IF (NPRT(18) .EQ.10.0R.NPRT(18).EQ.11) GO TO 52 VARTTH ,

2l IF (NPRT(18) .GE.14) GO TO 52 VARTTH ;

s DO 42 J=1,NPL HEDING

o, IF (MNPL(J).EQ.0) GO TO 42 HEDING

°

o 1
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KPL = MNPL(J)
DO 41 I=1,KPL
MPSF = MPSF+1
NOPL (MPSF) = J

IF (MPL(3,1,J).
IF (MPL(3,1,J).

LT.0) M1PL(MPSF)
GE.0) MIPL(MPSF)

MPL(2,I,J)
MPL(1,I,J)

41 MOPL(MPSF) = MPL(2,I,J)

42 CONTINUE
IF (MPSF.EQ.0)

@0 TO 52

DO 44 Ji=1,MPSF,2

J2 = MINO(J1+1,

MT = MT + 1

NT = MT

IF (LNEW) NT
P & E CAPRIAGE

CALL CARCON(NT,

IT = MT - 20

MPSF)

= 6
CONTROL
)

PAGE = FLOAT(MT) + XPAGE

IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG
IF (NT.NE.6) WRITE(NT,121) DATE

IF (NT.EQ.6) NPG=NPG+l

WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL

WRITE (NT,45)

N1 = NOPL(JI)
N2 = NOPL(J2)
Ml = MOPL(J1)
M2 = MOPL(J2)
MM] = MIPL(J1)
MM2 = MIPL(J2)

IF (J1.EQ.J2}

IF (J1.NE.J2)

WRITE (NT,46)

BLANK,N!, ( PLTTL(I,N1),I=1,5),M1,SEG(MI])
WRITE (NT,46)

BLANK,N1, ( PLTTL(I,N1),I=1,5),M1,SEG(M1),
BLANK,N2,( PLTTL(I,lN2),I=1,5),M2,SEG(M2)

WRITE (NT,47) (BLANK,UNITL,J=J1,J2)

IF (J1.EQ.J2) WRITE (NT,48) BLANK,SEG(MM1)

IF (J1.NE.J2) WRITE (NT,448) BLANK,SEG(MM1) ,BLANK,SEG(MM2)
WRITE (NT,49) (BLANK,UNITL,UNITM,UNITM,UNITM,J=J1,J2)

WRITE (NT,38)
IF (.NOT.LNEW)

GO TO 44

JJ = T#(J2-J1+1)
DO 43 1I=1,NLINES

43 WRITE (NT,50)
44 CONTINUE

USEC(I), (2TTH(J,I,IT),d=1,dJ)

45 FORMAT (27X, 'CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS' )
46 FORMAT(' '/8X,2(A4,’ PANEL',I3,' (',5A4,') VS. SEGMENT',I3,

» ’ (I

*ION (',A4,’)")

,AL,’) ') )
47 FORMAT(’ °’,8X, A4, 'DEFL-
*ION (' ,A4,’')’,A2, DEFL-
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.....

‘ 48 FORMAT(’
R *,’ REFERENCE)'
448 FORMAT(’

- WRITE (NT,61)
: WRITE (NT,38)

.....

TIME' ,A4,'ECTION FORCE FORCE FORCE

)

TIME’ A4, ECTION  FORCE FORCE FORCE
*,' REFERENCE)',2X,A4,’ECTION FORCE FORCE FORCE

(' ,A4 CHGIII

CHGIII
(',A4 CHGIII
(' ,A4 CHG11I

#,' REFERENCE)' ) CHGIII
ﬁf“ 49 FORMAT(®  (MSEC)’,2(A3,'(’,A4,')’,2K,'(’,A4,')’ ,4X,' (' ,A4,')’ 3%, HEDING
b&h * '(7.A4,") X Y z ")) HEDING
% 50 FORMAT(F9.3,2(F9.3,3F9.2,3F8.3) ) HEDING
B 51 FORMAT(3X,' (MSEC)',4(A1,9X,'X’,8X,’'Y’,8X,'2',1X)) HEDING
Vi c HEDING
R c BELT FORCES HEADINGS HEDING
" c HEDING
AN 52 MBSF = 0 HEDING
A IF (NPRT(18).EQ.2.0R.NPRT(18).GE.13) GO TO 83 VARTTH
( IF (NPRT(18).GE.7.AND.NPRT(18).LE.9) GO TO 83 VARTTH
. IF (NBLT.EQ.0) GO TO 83 HEDING
o0 DO 54 J=1,NBLT HEDING
:‘:3 IF (MNBLT(J).EQ.0) GO TO 54 HEDING
e MBSF = MBSF+l HEDING
o NOPL (MBSF) = HEDING

® MOPL (MBSF) = MBLT(2,1,J) HEDING
R 54 CONTINUE HEDING
R IF (MBSF.EQ.0) GO TO 83 HEDING
f . DO 56 J1=1,MBSF,2 HEDING
oy J2 = MINO(J1+1,MBSF) HEDING
o, MT = MT + 1 HEDING
‘ NT = MT HEDING
o IF (LNEW) NT = 6 HEDING
e c P & E CARRIAGE CONTROL PECONV
o CALL CARCON(NT,1) PECONV
e IT = MT - 20 HEDING
Tt PAGE = FLOAT(MT) + XPAGE VEDING
9 IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
e IF (NT.NE.6) WRITE(NT,121) DATE PAGE
Y IF (NT.EQ.68) NPG=NPG+l PAGE
£ WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
PG WRITE (NT,57) HEDING
. N1 = NOPL(J1) HEDING
- N2 = NOPL(J2) HEDING
W Ml = MOPL(J1) HEDING
—;gi M2 = MOPL(J2) HEDING
il IF (J1.EQ.J2) WRITE (NT,58) HEDING
iy " BLANK,N1, (BLTTTL(I,NI1),I=1,5),M1,SEG(MI) HEDING
L IF (J1.NE.J2) WRITE (NT,58) HEDING
BLANK,N1, (BLTTTL(I,N1),I=1,5) ,M!,SEG(M1), HEDING
x * BLANK,N2, (BLTTTL(I,N2),I=1,5) ,M2,SEG(M2) HEDING
N WRITE (NT,59) (BLANK,J=J1,J2) HEDING
n WRITE (NT,60) (BLANK,J=J1,J2) HEDING

(BLANK,UNITL,UNITL,UNITM,UNITL,UNITL ,UNITM,J=J1,J2) HEDING

HEDING

AT M 3 e
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~
:‘ IF (.NOT.LNEW) GO TO 56 HEDING

e JJ = 4%(J2-J1+1) HEDING
L DO 55 I=1,NLINES HEDING
:?.;' 55 WRITE (NT,62) USEC(I),(ZTTH(J,I,IT),J=1,JJ) HEDING
s 56 CONTINUE HEDING
o 57 FORMAT('0',26X,’CONTACT FORCES - BELTS VS. SEGMENTS') HEDING
% 58 FORMAT(' ',7X,2(A4,’ BELT’,I3,’ (’,5A4,') VS. SEGMENT',I3, HEDING
. ' (',A4,) ")) HEDING
' 2 59 FORMAT(' ',2X,2(A4,11X,’ANCHOR POINT A',14X,'ANCHOR POINT B'))HEDING
L 60 FORMAT (4X,'TIME',2(A4,5K, STRAIN’,7K, FORCE’,12K, HEDING
: -_\5;3 * *STRAIN’,7X, 'FORCE', 3X) ) HEDING
A 61 FORMAT(3X,’ (MSEC)’,2(A4,2K,’'(’,A4,’/’ ,A4,")" 4X," (' ,A4,"')",0X,  HEDING
- * "(’,A4,"/’ ,A4,')’ 4X," (' ,A4,')’,3X) ) HEDING
( 62 FORMAT (F9.3,4(F15.6,F12.2,3X) ) HEDING
— c HEDING
N c HARNESS BELT ENDPOINTS FORCES HEADINGS HEDING
L c HEDING
oy 83 IF (NHRNSS.LE.0) GO TO 91 HEDING
N MBSF = 0 HEDING
b IF (NPRT(18).EQ.3.O0R.NPRT(18).EQ.11) GO TO 91 VARTTH
@ IF (NPRT(18).EQ.9.OR.NPRT(18).EQ.8) GO TO 91 VARTTH
s IF (NPRT(18).EQ.13.0R.NPRT(18).EQ.14) @0 TO 91 VARTTH
£ IF (NPRT(18).GE.16) GO TO 91 VARTTH
o Ji =1 HEDING
NS Kl = 1 HEDING
e DO 85 I=1,NHBNSS HEDING
L IF (NBLTPH(I).LE.0) GO TO 85 HEDING
i J2 = J1 + NBLTPH(I) - 1 HEDING
W ;;g DO 84 J=J1,J2 HEDING
b MBSF = MBSF + 1 HEDING
4 < IF (NPTSPB(J).LE.0) GO TO 84 HEDING
o) K2 = K1 + NPTSPB(J) - 1 HEDING
p NOPL (2#MBSF-1) = J HEDING
X NOPL(2%MBSF ) = I HEDING
ey MOPL (2#MBSF-1) = KI HEDING
o MOPL (2¢MBSF ) = K2 HEDING
e K1 = K2 + 1 HEDING
o 84 CONTINUE HEDING
Jl = J2 + 1 HEDING
o 85 CONTINUE HEDING
v DO 87 Jl=1,MBSF,2 HEDING
oy J2 = MINO(J1+1,MBSF) HEDING
oY MT = MT + 1 HEDING
° NT = MT HEDING
- IF (LNEW) NT = 6 HEDING
ol c P & E CARRIAGE CONTROL PECONV
e CALL CARCON(NT,1) PECONV
e IT = MT - 20 HEDING
At PAGE = FLOAT(MT) + XPAGE HEDING
. IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
A5
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IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+l PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,88) HEDING
WRITE (NT,89) (BLANK,NOPL(2%J-1),NOPL(2#J),J=2J1,J2) HED1&d
WRITE (NT,90) (BLANK,MOPL(2%#J-1),MOPL(2#J) ,J=J1,J2) HEDING
WRITE (NT,60) (BLANK,J=J1,J2) HEDING
WRITE (NT,61) (BLANK,UNITL,UNITL,UNITM,UNITL,UNITL,UNITM,J=J1,J2) HEDING
WRITE (NT,38) HEDING
IF (.NOT.LNEW) GO TO 87 HEDING
JJ = 4%(J2-J1+1) HEDING
DO 86 1I=1,NLINES HEDING
WRITE (NT,62) USEC(I),(2TTH(J,I,IT),d=1,dJ) HEDING
CONTINUE HEDING
FORMAT(’'0',26X, 'HARNESS SYSTEM BELT ENDPOINT FORCES') HEDING
FORMAT (9X, 2 (A4,11X, 'BELT NO.',I4,’ OF HARNESS §O.',I13,15X)) HEDING
FORMAT (9X, 2 (A4,6X, 'POINT NO.',I5,16X, 'POINT NO.',b15,6X)) HEDING
HEDING
SPRING DAMPER FORCES HEADINGS HEDING
HEDING
IF (NSD.LE.O0) GO TO 63 - HEDING
IF (NPRT(18) .EQ.4.0R.NPRT(18).EQ.9) GO TO 63 VARTTH
IF (NPRT(18).GE.12) GO TO 63 VARTTH
DO 94 Jl=1,NSD,4 HEDING
J2 = MINO(J1+3,NSD) HEDING
MT = MT + 1 HEDING
NT = MT HEDING
IF (LNEW) NT = 6 HEDING
P & E CARRIAGE CONTROL PECONV
CALL CARCON(NT,1) PECONV
IT = MT - 20 HEDING
PAGE = FLOAT(MT) + XPAGE HEDING
TF 'NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
.F (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+l PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,05) (BLANK,J,J=J1,J2) HEDING
DO 92 J=Jl1,J2 HEDING
M1 = MSDM(J) HEDING
N1 = MSDN(J) HEDING
POSSIBLE OVERFLOW INTO NOPL ARRAY IS INTENTIONAL. HEDING
HEAD(2%J-1) = SEG(M1) HEDING
HEAD(2#J ) = SEG(N1) HEDING
WRITE (NT,96) (BLANK,MSDM(J) ,HEAD (2#J-1) ,MSDN(J) ,HEAD(2#J) ,J=J1,J2) HEDING
WRITE (NT,97) (BLANK,J=J1,J2) HEDING
WRITE (NT,98) (BLANK,UNITL,UNITM,J=J1,J2) HEDING
WRITE (NT,38) HEDING
IF (.NOT.LNEW) GO TO 94 HEDING
JJ = 2#(J2-J1+1) HEDING
b0 93 1I=1,NLINES HEDIRG
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k 93 WRITE (NT,99) USEC(I),(ZTTH(J,I,IT),J=1,JJ)
A 94 CONTINUE
. 95 FORMAT('0’,26X, SPRING DAMPER FORCES'/
0 * 90X, 4 (A3,3X, 'SPRING DAMPER NO.’,13,4X))
KX 96 FORMAT(OX,4(A3,'SEG’,I3,’(',A4,') - SEG',I3,'(',Ad4,")"))
¥ 97 FORMAT(4X, 'TIME',1X,4(A3,5X, 'LENGTH',7X, 'FORCE’,4X))
o 98 FORMAT (3X, ' (MSEC)',4(A3,5%,' (' ,A4,')’,6X,"(',A4,’)’,4X))
\ 99 FORMAT (F9.3,4(F14.3,F12.2,4X))
c
L}
Z: c SEGMENT FORCES HEADINGS
[ C
) 63 MSSF = 0
X IF (NPRT(18) .EQ.5.0R.NPRT(18).EQ.13) GO TO 161
' IF (NPRT(18).EQ.10.0R.NPRT(18).EQ.11) GO TO 161
. IF (NPRT(18).GE.15) GO TO 161
',:: DO 65 J=1,NSEG
b IF (MNSEG(J).EQ.0) GO TO 65
“ LSEG = MNSEG(J)
" DO 64 I=1,LSEG
MSSF = MSSF+1
o NOPL (MSSF) = J
it 64 MOPL(MSSF) = MSEG(2,I,J)
Y 65 CONTINUE
o IF (MSSF.EQ.0) GO TO 70
W DO 67 J=1,MSSF
= MT + 1
- = MP
oY IF (LNEW) NT = 6
i c P & E CARRIAGE CONTROL
. CALL CARCON(NT,1)
',; IT = MT - 20
PAGE = FLOAT(MT) + XPAGE
& IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG
;:; IF (NT.NE.6) WRITE(NT,121) DATE
N IF (NT.EQ.6) NPG=NPG+l
" WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL
Ry N1 = NOPL(J)
- Ml = MOPL(J)
" WRITE (NT,68) N1,SEG(N1),M1,SEG(M1),UNITL,N1,M]
N » ,UNITL,UNITM, UNITM, UNITM
;:; IF (.NOT.LNEW) GO TO 67
" DO 66 I=1,NLINES
i:: 66 WRITE (NT, 69) USEC(I),(ZTTH(JJ,I,IT),JJ=1,10)
67 CONTINUE
o 68 FORMAT(’0’',26X, CONTACT FORCES - SEGMENT NO.',I3,’ (', Ad,
W * ') VS. SEGMENT HO.',I3,’ (',Ad,')'//
K x 13X, 'DEFL- NORMAL FRICTION RESULTANT',
<’ » 14X, 'CONTACT LOCATION (',A4,’)’'/
¢ * 4X,'TIME  ECTION’,3(3X,’FORCE’,1X),
-; » 2(' SEG.’',I3,' LOCAL REFERENCE ')/
$
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69
161

70

71
T2

73

74

* 3X,' (MSEC) ' ,3X,'(',A4,")’, 3(3K,’(’,A4,°)"),

* 2(5X,'X’,7X,'Y’' ,7X,'2Z’ ,4X)/1X)
FORMAT (2F9.3,3F9.2,3F8.3,2X,3F8.3)
CONTINUE

AIRBAG FORCES HEADINGS

IF (NBAG.EQ.0) GO TO 82

IF (NPRT(18).EC.5.0R.NPRT(18).EQ.9) GO TO 82
IF (NPRT(18) .GE.12) GO TO 82

DO 77 J=1,NBAG

IF (MNBAG(J) .EQ.0) GO TO 77

MT = MT ¢+ 1

NT = MNT

IF (LNEW) NT =6

P & E CARRIAGE CONTROL

CALL CARCON(NT,1)

IT = MT - 20

PAGE = FLOAT(MT) + XPAGE

IF (NT.EQ.6) WRITE(NT,12:) DATE,BLANK,NPG
IF (NT.NE.6) WRITE(NT,121) DATE

IF (NT.EQ.6) NPG=NPG+l

WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL
WRITE (NT,78) J,(BAGTTL(I,J),I=1,5)

IF (.NOT.LNEW) GO TO 72

po 7@ 1I=1,NLINES

WRITE (NT, 79) USEC(I),(ZTTH(JJ,I,IT),JdJ=1,12)
KBAG = 0

KP = NPANEL(J)+1

DO 73 K=1,KP

KBAG = KBAG+l

HEAD (KBAG) = PHED(K)

KP = MNBAG(J)

DO 74 K=1,KP

KBAG = KBAG+l

M = MBAG(2,K,J)

HEAD (KBAG) = SEG(M)

DO 76 J1=1,KBAG,4

J2 = MINO(J1+3,KBAG)

MT = MT + 1

NT = MT

IF (LNEW) NT = 6

P & E CARRIAGE CONTROL

CALL CARCON(NT,1)

IT = MT - 20

PAGE = FLOAT(MT) + XPAGE

IF (NT.EQ.8) WRITE(NT,121) DATE,BLANK,NPG
IF (NT.NE.6) WRITE(NT,121) DATE

IF (NT.EQ.6) NPG=NPG+l

WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL
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e WRITE (NT,80)UNITM,J, (BAGTTL(I,J),I=1,5), (BLANK,J,HEAD(K) ,K=J1,J2) HEDING
WRITE (NT,51) (BLANK,K=J1,J2) HEDING
W WRITE (NT,38) HEDING
KX IF (.NOT.LNEW) GO TO 76 HEDING
o JJ = 3%(J2-J1+1) HEDING
o DO 75 1I=1,NLINES HEDING
ot 75 WRITE (NT, 81) USEC(I),(ZTTH(X,I,IT),K=1,JJ) HEDING
» 76 CONTINUE HEDING
ERy 77 CONTINUE HEDING
e 76 FORMAT('0’,26X,'PARAMETERS FOR AIRBAG NO.',I2,4X,5A4// HEDING
16X, 'SUPPLY CYLINDER  STATIC'/ HEDING
4X,'TIME' ,8X, 'PRES.',4X, 'TEMP.',4X, PRES.',12X,’AIRBAG’, HEDING
3X,'CENTER', 14X, 'AIRBAG SEMIAXES',12X,'ORIENTATION (DEG.)’'/  HEDING
3X,' (MSEC)',7X,’' (PSIG) (DEG.R) (PSI@)’,8X,'X’,8X,'Y’,8X,'Z’, HEDING
11X,’A’,8X,'B’',8X,'C"', 10X, 'YAW' .4X, 'PITCH’,5X, 'ROLL'/ ) HEDING
O 79 FORMAT (F9.3,3X,3F9.2,2(3X,3F9.3),3X,3F9.2) HEDING
80 FORMAT(’0’',26X,'CONTACT FORCES (',A4,') ON AIRBAG NO.',I2,4X,5A4//HEDING
i&* " /4X,'TIME' ,4(Al,11X, 'AIRBAG',12,’ VS. ',A4,1X)) HEDING 3
ol 81 FORMAT (F9.3,4(3X,3F9.2)) HEDING
® 82 RETURN HEDING
v END HEDING
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SUBROUTINE HERRON(HD3,NT1,THETO,THETOQP) HERRON
REV IV 07/23/86TWOPI

COMPUTES THETO - ANGLE OF JOINT STOP HERRON

THETOP- DERIVATIVE OF THETO WITH RESPECT TO PHI HERRON

HERRON

FROM HD3 - COMPONENTS OF VECTOR DEFINING PHI HERRON

NT1 - INDEX TO TAB ARRAY DEFINING FUNCTION HERRON

HERRON

IMPLICIT REAL#8(A-H,0-2) HERRON

COMMON/TABLES/MXNTI ,MXNTB,MXTB1 ,MKTB2,NTI(50) ,NTAB(1250) ,TAB(4500) DIMENB

COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), HERRON
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

DIMENSION HD3(3) HERRON

IF (TAB{(NT1+1).LE.0.0) GO TO 30 HERRON

IF (TAB(NT1+2).LE.0.0) GO TO 30 HERRON

HERRON

THETO = P1{(CP) + SP»P2(CP) HERRON

HERRON

THETOP = -SP%P1’'(CP) + CP#P2(CP) -~ SP*»2x%P2’' (CP) HERRON

HERRON

WHERE P1(X) ,P2(X) ARE THE TWO S5TH ORDER POLYNOMIALS DEFINED HERRON

IN TAB(NT1+5) AND TAB(NT1+1l1) HERRON

P1'(X) ,P2’'(X) ARE THEIR DERIVATIVES WITH RESPECT TO PRI HERRON

AND SP,CP ARE SIN(PHI) AND COS(PHI) HERRON

HERRON

1.0-HD3(3) x»2 HERRON

DSQRT (STH2) HERRON

HD3(1) /STH HERRON

HD3(2)/STH HERRON

TAB(NT1+5 )+ CP»(TAB(NT1+6 ) ERRRON

+ CP*(TAB(NT1+7 ) HERRON

+ CP#(TAB(NT1+8 ) HERRON

+ CP*(TAB(NT1+9 ) HERRON

+ CP»(TAB(NT1+10) })))) HERRON

TAB(NT1+11)+ CPx(TAB(NT1+12) HERRON

+ CP#(TAB(NT1+13) HERRON

+ CP#(TAB(NT1+14) HERRON

+ CP#(TAB(NT1+15) HERRON

+ CP#(TAB(NT1+16) ))))) HERRON

TAB(NT1+6 )+ CP%(2.0#TAB(NT1+7 ) HERRON

+ CP#(3.0%TAB(NT1+8 ) HERRON

+ CPx(4.0%TAB(NT1+49 ) HERRON

+ CPx(5.0%TAB(NT1+10) HERRON

TAB(NT1+12)+ CP%(2.0%TAB(NT1+13) HERRON

+ CP#(3.0%TAB(NT1+14) HERRON

+ CP#(4.0%TAB(NT1+15) HERRON

+ CP#(5.0%TAB(NT1+16) )))) HERRON

THETO Pl + SP*P2 HERRON

THETOP CPxP2 - SP#(PlP + SPxP2P) HERRON

GO TO 96 HERRON
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e HERRON
EVALUATE THETO AND THETOP FROM REGULAR FUNCTION DEFINITION WHERE HERRON
THETO (ORDINATE) IS A FUNCTION OF PHI (ABSCISSA) (0 < PHI < 2#PI)HERRON
HERRON
?ﬁﬁ 30 PHI = DATAN2 (HD3(2) ,HD3(1)) HERRON
Wy IF (PHI.LT.0.0) PHI = PHI + TWOPI TWOPI

,.
a
aaoaQaq

wh THETO EVALFD (PHI,NT1,1) HERRON
R THETOP = EVALFD(PHI,NT!,0) HERRON
;ff 99 RETURN HERRON
(] END HERRON
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Ry SUBROUTINE HICCSI (NPTS) HICCSI {
4 c REV IV 10/08/87PLTINC :
e ¢ HICCSI v
! c COMPUTES HIC, HSI AND CSI FOR CVS PROGRAM. HICCSI v
c HICCSI g
:;ﬁ c ASSUMES Z ARRAY CONTAINS HICCSI o
i c Z(1,1 ),I=1,NPTS : TIME POINTS (SECONDS) HICCSI '
Lo c Z(1,JH) ,I1=1,NPTS : HEAD RESULTANT ACCELERATIONS (G'S) HICCSI "
ol c Z(1,JC),I=1,NPTS : CHEST RESULTANT ACCELERATIONS (G'S) HICCSI ¢
Wy c HICCSI )
oyl c NOTE: HICCSI )
o c IF JDTPTS(1)=0, HEAD RESULTANT IS NOT AVAILABLE (JB=NULL,JC=2). HICCSI '
w c IF JDTPTS(2)=0, CHEST RESULTANT IS NOT AVAILABLE (JH=2,JC=NULL). HICCSI
(_ c OTHERWISE, JH=2 AND JC=3. HICCSI .
o c HICCSI g
0 COMMON/CDINT/ JDTPTS(18),2Z(1000,3) PLTINC g
Q‘{ COMMON/CONTRL/ TIME,NSEG,NJNT,NPL ,NBLT,NBAG,NVEH, NGRND, PAGE o
s * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT(36) ,NPG  PAGE &
W REAL*8 TIME PAGE .
Ll DIMENSION AREA(1000) PLTINC n
k2 IF (NPTS.LT.25) GO TO 25 HICCSI ¢
¢ WRITE (6,14) NPG PAGE "
: NPG=NPG+1 PAGE fy
ﬁj 14 FORMAT (1Hl, ' HIC, HSI AND CSI RESULTS',96X,’'PAGE’,I5) PAGE i
o JH =2 HICCSI -
e Jc =3 HICCSI .
E? IF (JDTPTS(1).EQ.0) JC = 2 HICCSI 3
o CSI = 0.0 HICCSI &
ﬁg HSI = 0.0 HICCSI 3
) HIC = 0.0 HICCSI N
iy CMX = Z(1,JC) RICCSI 2
;3 HMX = Z(1,JH) HICCSI \
e IF (JDTPTS(2).EQ.0) GO TO 16 HICCSI &
- c HICCSI A
- c COMPUTE CSI - CHEST SEVERITY INDEX HICCSI ¥
4y c HICCSI ,
W Hl = SQRT(Z(1,JC)) * Z(1,JC)#x2 HICCSI '
o DO 15 1=2,NPTS HICCSI "
1o H2 = SQRT(Z(I,JC)) * Z(I,JC)#»2 HICCSI A
k2 DT = Z(I,1) - Z(I-1,1) HICCSI %
\nj CSI = CSI + 0.5xDT#(H1+H2) HICCSI "
25 IF (CMX.GT.Z(I,JC)) GO TO 15 HICCSI h:
o CMX = 2(I,JC) HICCSI >
hd CMT = 2(I,1) HICCSI ;
0 15 Hl = H2 HICCSI o
o CSI = 0.001%CSI HICCSI !
[ 16 IF (JDTPTS(1).EQ.0) GC TO 23 HICCSI "
w ¢ KICCSI N
gr c COMPUTE HSI - HEAD SEVERITY INDEX - AND AREA TABLE HICCSI
i: c HICCSI .;
[ :
R, v !
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AREA(]1) = 0.0 HICCSI

Hl = SQRT(Z(1,JH)) # Z(1,JH)#x2 HICCSI

p0O 17 1I=2,NPTS HICCSI

H2 = SQRT(Z(I,JH)) * Z(I,JH)#*x2 HICCSI

DT = 0.5#(2(1,1) - Z2(I-1,1)) HICCSI
AREA(I) = AREA(I-1) + DT%(Z(I-1,JH)+Z2(I,JH)) HICCSI

HSI = HSI + DTx(H1+H2) HICCSI

IF (HMX.GT.Z(I,JH)} GO TO 17 HICCSI

HMX = Z(I,JH) HICCSI

HMT = Z(I,1) HICCSI

17 H1 = H2 HICCSI
HSI = 0.001xHSI HICCSI
HICCSI

COMPUTE HIC - HEAD INJURY CRITERION - AND TIME DURATION HT1,HT2 HICCSI
HICCSI

DO 19 K=2,NPTS HICCSI

DO 18 L=K,NPTS HICCSI

DT = 2(L,1) - 2Z{K-1,1) HICCSI

DH = AREA(L) - AREA(X-1) HICCSI

HT = DH/DT HICCSI

HM = DT*SQRT(HT) »HTx#2 HICCSI

IF (HM.LE.HIC) GO TO 18 HICCSI

HIC = HM HICCSI

HT1 = 2(K-1,1) HICCSI

HT2 = Z2(L,1) HICCSI

HA2 = Z(L,JH) HICCSI

HAl = Z(K-1,JH) HICCSI

AVE = HT HICCSI

18 CONTINUE HICCSI
19 CONTINUE HICCSI
HIC = 0.001xHIC HICCSI
WRITE (6,21) HIC,HT1,HT2,HAl,HA2,AVE HICCSI

21 FORMAT (1HO, °’ HEAD INJURY CRITERION’// HICCSI
% ’ HIC = ', F8.2, HICCSI

* 9X, 'TIME DURATION = ', F9.3, ' TO ', F9.3, ' MSEC'/ HICCSI

* 20X, 'WITH HEAD RESULTANTS = ', F9.3, ' AND ', F9.3, ' G''S'//HICCSI
*#14X,’ AVERAGE HEAD RESULTANT FOR TIME DURATION = ', F9.3, ' G''S’) HICCSI
WRITE (6,22) HSI,HMX,HNT HICCSI

22 FORMAT (1HO, ' HEAD SEVERITY INDEX'// HICCSI
* ! HSI = ', F8.2// HICCSI

* ! MAX HEAD RESULTANT = ', F9.3, ' @''S AT ', F9.3, ' MSEC')HICCSI

23 IF (JDTPTS(2).EQ.0) GO TO 25 HICCSI
WRITE (6,24) CSI,CMX,CMT HICCSI

24 FORMAT (1lHO, ' CHEST SEVERITY INDEX'// HICCSI
* ! Cs1 = ', F8.2// HICCSI

* ! MAX CHEST RESULTANT = ', F9.3, ' G''S AT ', F9.3, ' MSEC')HICCSI

25 CONTINUE TGMOD1
IF(NPTS.LT.25) WRITE(6,101) NPTS TGMOD1

101 FORMAT(1X,//,2X,'HIC, HSI AND CSI NOT COMPUTED BECAUSE THE NUMBER TGMOD1
*OF POINTS TO BE USED IN THE COMPUTATION =',I2,’,',/,2X
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* 'WHICH IS LESS THAN THE MINIMUM REQUIREMENT OF 25 POINTS.',/) TGMOD1
RETURN TGMOD 1

R END HICCSI
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o SUBROUTINE HINPUT HINPUT =
! c REV IV 07/23/86TWOPI x
R C CONTROLS THE INPUT OF CARDS F.8.A - F.8.D CONTAINING THE SETUP ANDHINPUT |
3 c CONTROL OF THE HARNESS BELT SYSTEM. HINPUT 3
L c HINPUT J
] c HINPUT ;
' IMPLICIT REAL*8(A-H,0-2) HINPUT :
04 COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG, NVEH, NGRND, HINPUT 3
Y * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG ~ PAGE B¢
oy COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), HINPUT :
o * UNITL,UNITM,UNITT,GRAVTY(3) , TWOPI TWOPI ;
o COMMON/HRNESS/ BAR(15,100),BB(100),BBDOT(100) ,PLOSS(2,100), HINPUT 2
( x XLONG(20) ,HTIME(2) , IBAR(5,100) ,NL(2,100), HINPUT
N * NPTSPB(20) ,NPTPLY (20) , NTHRNS (20) ,NBLTPH(5) HINPUT :
- COMMON/TABLES/MXNTI , MXNTB ,MKTB1,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB f
o COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE 1
.- COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), HINPUT s
- * BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), HINPUT :‘,
> * JOINT(30) ,CGS (30) ,JS(30) HINPUT
ey REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT HINPUT g
or LOGICAL*1 CGS,JS HINPUT "
Kl c THIS COMMON/TEMTVS/ IS SHARED BY CINPUT, FINPUT, HINPUT AND FDINITHINPUT ¥
o COMMON/TEMPVS/ JTITLE(5,51) ,NF(5) ,MS(3) ,KTITLE(31) HINPUT )
o REAL JTITLE,KTITLE HINPUT Y
. IF  (NHRNSS.EQ.0) GO TO 99 HINPUT
. c HINPUT ,
o c INPUT CARD F.8.A HINPUT "
o C (NOTE: NHRNSS NOW SUPPLIED ON INPUT CARD D.1) HINPUT "
o c NBLTPH - NO. OF BELTS PER HARNESS HINPUT "
e c HINPUT ,
S READ (5,11) (NBLTPH(I),I=1,NHRNSS) HINPUT
3¢ 11 FORMAT(1814) HINPUT 3,
05 WRITE (6,12) NPG,NHRNSS, (NBLTPH(I),I=1,NHRNSS) PAGE 0
Ko NPG=NPG+1 PAGE i
o 12 FORMAT ('1 HARNESS-BELT SYSTEM INPUT',96X,'PAGE’,I5/120X, PAGE .
e * "CARDS F.8’/' NO. OF HARNESSES =’,I14// PAGE .
° * ' NO. OF BELTS PER HARNESS =',5I6) HINPUT
g Ji = 1 HINPUT ¢
% K1 = 1 HINPUT 0
5 DO 90 I=1,NHRNSS HINPUT "
98 IF (NBLTPH(I).LE.0) GO TO 90 HINPUT N
e J2 = J1 + NBLTPH(I) -1 HINPUT "
® c HINPUT
= c INPUT CARD F.8.B - NPTSPB - NO. OF POINTS PER BELT. HINPUT %
c HINPUT :}
}_.:: READ (5,11) (NPTSPB(J),J=J1,J2) HINPUT \
WRITE (6,13) I, (NPTSPB(J),J=J1,J2) HINPUT
13 FORMAT('0 FOR HARNESS NO.',I3,' NO. OF POINTS PER BELT =',20I4)  HINPUT
DO 80 J=J1,J2 HINPUT
5 IF (NPTSPB(J).EQ.0) GO TO 80 HINPUT
5 3
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; ¢ HINPUT 2
" c INPUT CARD F.8.C - 5 FUNCTION NOS AND LENGTE OF EACH BELT. HINPUT
o c HINPUT ]
. READ (5,14) NF , XLONG (J) HINPUT !
v 14 FORMAT(514,F12.6) HINPUT \
% WRITE (6,15) I,J,NF,XLONG(J),UNITL HINPUT !
e 15 FORMAT('0 HARNESS NO.',I13,' BELT NO.',I3,’ FUNCTION NOS.’,516, HINPUT
‘;P * ' REFERENCE SLACK = ',F9.3,1X,A4/) HINPUT .
oy IF (XLONG(J).EQ.0.0) XLONG(J) = EPS(24) HINPUT '
N WRITE (6,16) HINPUT Ay
" 16 FORMAT ('0 O ¢ KE NT NPD NDR  FUNCTION NOS.', HINPUT X
& * 66X, 'CARDS F.8.D'/) CHGIII
] c HINPUT
c SET UP POINTERS IN NTAB AND INITIAL VALUES OF TAB FOR BELT J HINPUT
pri c AS WAS DONE FOR OTHER CONTACTS IN SUBROUTINE FINPUT. HINPUT §
in c HINPUT
oy NTHRNS(J) = MENTB+1 HINPUT :
gk’ CALL FDINIT HINPUT )
e K2 = K1 + NPTSPB(J) - 1 HINPUT
- DO 70 K=K1,K2 HINPUT _
s c HINPUT
R c INPUT CARD F.8.D HINPUT i
Kt c HINPUT \
‘o READ (5,21) KS,KE,NPD,NDR,NF, (BAR(L,K),L=1,3) HINPUT f
o 21 FORMAT (9I14,3F12.0) : HINPUT .
22 READ (5,22) (BARI(L,K),L=7,12) HINPUT y
K 22 FORMAT (6F12.0) HINPUT 0
N ICHEC = 0 CHGIII ;
s IF (K.EQ.K1.0R.K.EQ.K2) ICHEC = 1 CHGIII g
e IF (ICHEC.EQ.1.AND.NPD.EQ.0) STOP 60 CHGIII %
3} IF (ICHEC.EQ.1.AND.NDR.EQ.0) STOP 61 CHGIII ‘
i IF (NDR.EQ.O.AND.NPD.NE.O) STOP 62 CHGIII 5
D IBAR(1,K) = KS HINPUT Y
’ﬁl IBAR(2,K) = KE HINPUT i
e IBAR(4,K) = NPD HINPUT J
k= IBAR(5,K) = NDR HINPUT g
e IBAR(3,K) = MXNTB+1 HINPUT
o CALL FDINIT HINPUT x
," SQRER = 1.0 HINPUT v
‘e IF (KE.NE.0) SQRER = DSQRT(XDY(BAR(1,K),BD(7,KE),BAR(1,K))) HINPUT E
o DO 26 L=1,3 HINPUT X
o IF (KE.NE.O) BAR(L+6,K) = BD(u+3,KE) HINPUT v
° 26 BAR(L+3,K) = BAR(L,K) /SQRER HINPUT
' WRITE (6,31) K, (IBAR(L,X),L=1 ) ,NF HINPUT )
s 31 FORMAT (1116) HINPUT 5
Ay 70 CONTINUE HINPUT Al
k. WRITE (6,71) UNITL,UNITL,UNITL,UNITL HINPUT 9
N 71 FORMAT ('0',12X,’'BASE REFERENCE (', Ad,')’, HINPUT '
o » 7X,'ADJUSTED REFERENCE (', A4,')’, HINPUT
%i * 11X, 'OFFSET (', AL,") ', HINPUT :
e 2
D Al
1l 229 \)
l.." W,
) ot
. ¥
) R
" )

AN Y OO MO KO, ] Q 0 (N T WA OOOEONC 0 OAOGOAOSOB0ES
RIS AREA o N KU O K TR A R KO O XA T SRR SR L S A e D R I N SR ORI




-
G
9
]

'’

Y

R

[y

v‘q‘.

AL

1

(1.7 )"

1)

‘ ' 11X, 'PREFERRED DIRECTION (',Ad,’)’'/ HINPUT
b * 5X,’K’', 4(8X,'X’,8X,'Y’,8X,’2',3X) /) HINPUT
ﬁk. WRITE (6,72) (K, (BAR(L,K),L=1,12) ,K=K1,K2) HINPUT
e 72 FORMAT (I6,3X,3F9.3,3X,3F9.3,3X,3F0.3,3X,3F9.3) HINPUT
e K1 = K2+1 HINPUT
3§ 80 CONTINUE HINPUT
oY J1 = J2+1 HINPUT
et 90 CONTINUE HINPUT
i DO 92 K=1,100 HINPUT
e BBDOT(K) = 0.0 HINPUT
?*u DO 91 J=1,2 HINPUT
P 91 PLOSS(J,K) = 0.0 HINPUT
{ D0 92 J=1,3 HINPUT
o 92 BAR(J+12,K) = 0.0 HINPUT
X 99 RETURN HINPUT
fyg END HINPUT
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SUBROUTINE HPTURB HPTURB
REV IV 07/23/86TWOPI
IMPLICIT REAL#8 (A-H,0-2) HPTURB
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, HPTURB
NS,NQ,NSD,NFLX ,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG PAGE
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), HPTURB
UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,HPTURB
SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) HPTURB
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30) ,LPMI(30}, ATBIII
NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), HPTURB
XLONG(20) ,HTIME (2) ,IBAR(5,100) ,NL(2,100), HPTURB
NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) ,NBLTPH(5) HPTURB
THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HPTURB
COMMON/TEMPVS/ B(3,3,3),8(3,3),T(3),R(3),V(3),T1(3),T2(3}, HPTURB

E(3,3,50) ,EDOT(3,50) ,FCE(3,50) ,FR(3,50) ,2ZR(3,50), HPTURB
TR(3,50),U(3,50) ,PTLOSS(2,50) ,BL(50) ,FB(50) ,FP(50) ,HPTURB

* OLDBB(100) ,RHS(3,54),C(3,3,200) ,IJK(54,54) HPTURB
DIMENSION BLOSS(2,20) ,HLOSS(2,5) HPTURB
EQUIVALENCE (BLOSS(1,1),C(1,1,1)) , (HLOSS(1,1),C(1,1,10)) HPTURB
LOGICAL LAST HPTURB
DATA MAXITR/10/ HPTURB
CALL ELTIME (1,39) HPTURB
CALL HBPLAY HPTURB
DHT = 0.0 HPTURB
IF (TIME.NE.0.0) DHT = TIME - HTIME(1) HPTURB
HTIME(1) = TIME HPTURB
Do 11 J=1,100 HPTURB
PTLOSS(J,1) = 0.0 HPTURB
OLDBB(J) = BB(J) HPTURB
po 11 1I=1,3 HPTURB
BAR(1.,J) = BAR(I+3,J) HPTURB
TSEC = 1000.0#TIME HPTURB
IF (NPRT(28) .NE.O) WRITE (6,12) TSEC,NPG,UNITL,UNITM,UNITL, PAGE .

UNITL,UNITM,UNITL,UNITM HPTURB
IF (NPRT(28) .NE.0) NPG=NPG+l PAGE
12 FORMAT(’1l  HARNESS BELT RESULTS FOR TIME =',F9.3,’ MSEC.',673X, PAGE

¥ "PAGE’ ,15/// PAGE

* 36X, 'BELT STRAIN',6X,’ (LOCAL OR ELLIPSOID)',18X, CHGIII

* " (INERTIAL) ', 14X, 'PENETRATION'/ CHGIII

% ’ POINT POINT SEGMENT LENGTH ENERGY LOSS’,5X, HPTURB

* "REFERENCE POINT (',A4,')’',13X,'BELT FORCES (’,A4,')’', AFREVS

* 9X, 'ENERGY LOSS'/ HPTURB

* ! NO. INDEX NO. (',A4,") (',244,")',7X, HPTURB

* 'X’,8X,'Y',8X,'2',13X,'X",10X,'Y’,10X,"'2" ,8X,'(',2A4,')'/) HPTURB
Jl =1 HPTURB
KO = 1 HPTURB
KNLO = 0 HPTURB
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PO 61 NH=1,NHRNSS HPTURB

- IF (NBLTPH(NH) .LE.0) GO TO 61 HPTURB
R ITER = 1 HPTURB
R = KNLO HPTURB
e Kney - o CHGIII
e KNLN = 0
y c HPTURB
e - HPTURB
0 59 ITER=1,MAXITR LOOP
) g START OF D HPTURB
o HPTURB
' -
,f.;:‘. ' ggz 1454I=1.NJ2 HPTURB
lZ‘ DO 14 J=1,NJ2 HPTURB
Pt 14 1JK(I,d) = 0 gggggg
S KNLO = KNL1
P J2 = J1 + NBLTPH(NH) - 1 gg’;ggg
KK NTP =0
)
B 0 =0 HPTURB
EXR CALL HBELT (J1,J2,KNLO,1) HPTURB
L KHO = 0 HPTURB
s HPTURB
® KNLO = KNL1 HPTURD
- DO 15 NB=J1,J2
e IF  (NPTPLY(NB).LE.0) GO TO 15 HPTURB
: NPTS = NPTPLY (NB) ggggg
el CALL HSETC (NPTS,KHO,KNLO,NTP,IJ)
P KHO = KHO + NPTS HPTURB
o KNLO = KNLO + NPTS HPTURB
P 15 CONTINUE gg'gtlnlula
. N
R KNLN = KNLO
e c HPTURB
:':.,. C SET UP C AND IJK ELEMENTS FOR TIE-POINTS. ggg:g
¢ c
Ny
:') KNLO = KNLI HPTURB
e KNLK = KNLO + 1 :ggggg
[ K1 = KNLK
o = HPTURB
\ DO 22 NB=J1,J2
g" IF (NPTPLY(NB).LE.0) GO TO 22 HPTURB
: K2 = KI + NPTPLY(NB) - 1 HPTURB
® DO 21 KNL=K1,K2 HPTURB
. KI = NL(1,KNL) HPTURB
*ﬁ KS = IABS(IBAR(1,KI)) HPTURB
*ﬁ IF  (KS.LT.100) GO TO 21 HPTURB
: KS1 = KS/100 HPTURB
K DO 16 K=KNLK,KNL HPTURB
® KK = K HPTURB
ol KI = NL(1,K) HPTURB
o KS = IABS(IBAR(1,KI)) HPTURB
oo IF (KS.LT.100) GO TO 16 HPTURB
i KS2 = KS/100 HPTURB
Ny IF (KS2.EQ.KS1) GO TO 17 HPTURB
° 16 CONTINUE HPTURB
17 IF (KK.EQ.KNL) GO TO 21 HPTURB

( Q GO L 0 e e e U6 4% Y
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KKl = KK - KNLO

KK2 = KNL - KNLO

IQ1 = MAXO0(1,KK2-1)

I1Q2 = MINO(KK2+1,KHO)

DO 18 1IQ=IQl,IQ2

IF (IJK(KK2,IQ).EQ.0) GO TO 18
IJK(KK1,1Q) = IJK(KKZ,IQ)
IJK(KK2,IQ) = 0

CONTINUE

IJK(KK2 ,KK2) = IJ+l
IJK(KK2,KK1) = 1J+2

bo 20 J=1,3

DO 19 1I=1,3

C(1,J,IJd+1) = 0.0
C(1,d,1J+2) = 0.0
C(J.J,IJ+1) = 1.0
C(J,J,1J+2) = -1.0

IJ =1J + 2

CONTINUE

Kl = K2 + 1

CONTINUE

MJ2 = -(KHO+NTP)

IF (NPRT(28).LT.3) GO TO 29
NJ2 = -MJ2

DO 25 J=1,NJ2

WRITE (6,26) J,(RHS(I,J),I=1,3),(IJK(J,I),I=1,NJ2)

FORMAT (16,3F12.6,20I4/(42X,2014))

DO 27 KLM=1,1J

WRITE (6,28) KLM, ((C(J,I,KLM),6I=1,3),J=1,3)
FORMAT (I16,9F12.6)

CALL FSMSCL (C,RHS,IJK,MJ2,1J,54,200)

IF (NPRT(28).LT.3) GO TO 31

DO 30 J=1,NJ2
WRITE (6,26)
ONE = 1.0
DELMAX =
SCALE =
DO 44
K1 = KO
KH = 0
KR
DO
IF

J.(RHS(1,J),I=1,3),(IJK(J,I),I=1,NJ2)

0.0
1.0
IT=1,2

NTP
43 NB=J1,J2

(NPTPLY(NB) .LE.O0) GO TO 43

K2 = K1 + NPTPLY(NB) - 1
DO 42 K=K1,K2

KH = KH + 1

KR = KR + 1

HERE K IS INDEX OF ALL POINTS IN PLAY
KE 1S INDEX OF ALL POINTS IN PLAY ON A SINGLE HARNESS
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- c KR IS INDEX OF RHS ARRAY ELEMENTS HPTURB 2
;:,‘. C HPTURB 8]
h KI = NL(1,K) HPTURB N
R KS = IABS(IBAR(1,KI)) HPTURB 2
) IF (KS.GT.100) KS = MOD(KS,100) HPTURB )
& IF (IBAR(5,KI).EQ.0) GO TO o HPTURB 0
\ CALL MAT31 (D(1,1,KS),RHS(1,KR),R) HPTURB »
W GO TO 37 HPTURB %
W] c HPTURB te
ig¥ !
W C  NOTE: ENDPOINTS (K = K1 & K2) MUST BE TYPE 5. HPTURB ¢
S c HPTURB ¥
4 3
" 32 CALL DOT31 (E(1,1,KH) ,RHS(1,KR),T1) HPTURB .
r IF (IT.EQ.2) GO TO 33 HPTURB
},a ~ DELMAX = DMAX1(DELMAX,DABS (T1(2)/DMIN1(BB(K) ,BB(K-1)))) HPTURB :‘,
" GO TO 34 HPTURB !
v 33 BB(K ) = BB(K ) + SCALE*T1(2) HPTURB "
I BB(K-1) = BB(K-1) - SCALE#*T1(2) HPTURB "
34 DO 35 J=1,3 HPTURB X
§ 14 ;4
£ 35 T2(J) = T1(1)*E(J,1,KH) + T1(3)%E(J,3,KH) HPTURB -
W CALL MAT31 (D(1,1,KS),T2,R) HPTURB R
o IF (NPRT(28) .GE.3) WRITE (6,36) K,T1,T2,R HPTURB at
D 36 FORMAT ('0’,16,3(3X,3F12.6)) HPTURB A\
o 37 IF (IT.EQ.2) GO TO 39 HPTURB W
o4 N
b DO 38 J=1,3 HPTURB X
a 38 DELMAX = DMAXI (DELMAX,DABS (R (J) /DMAX1 (EPS (1) ,DABS (BAR(J+3,KI))))) HPTURB =
g GO TO 42 HPTURB .
& 39 DO 40 J=1,3 HPTURB g,
o 40 BAR(J+3,KI) = BAR(J+3,KI) + SCALE*R(J) HPTURB 5
£ KE = IBAR(2,KI) HPTURB o
4 IF (KE.EQ.0) GO TO 42 HPTURB o
- RER = XDY(BAR(4,KI),BD(T,KE) ,BAR(4,KI)) HPTURB
e IF (RER.LE.1.0) GO TO 42 HPTURB R
'y SQRER = 1.0/DSQRT(RER) HPTURB v
A DO 41 J=1,3 HPTURB x
" » [N
:;:‘ 41 BAR(J+3,KI) = SQRER#BAR(J+3,KI) HPTURB
X 42 CONTINUE HPTURB R
Kl = K2 + 1 HPTURB :
; 43 CONTINUE ' HPTURB s
e IF (IT.EQ.2) GO TO 44 HPTURB &
N IF (DELMAX.NE.0.0) SCALE = DMINI(ONE,EPS(1)/DELMAK) HPTURB R
N 44 CONTINUE HPTURB N
- ;!
i~ IF (NPRT(28) .GE.2) WRITE (6,45) ITER,DELMAX,SCALE HPTURB K
° 45 FORMAT (0 ITER =’,16,' DELMAX =',F15.6,' SCALE =',F15.6) HPTURB
_ LAST = DELMAX.LE.EPS(2) .OR. ITER.EQ.MAXITR HPTURB 0y
k4 IF  (.NOT.LAST) GO TO 52 HPTURB R
b KH = 0 HPTURB M
s K1 = KO HPTURB ;:;
2 HLOSS (1,NH) = 0.0 HPTURB 4
° HLOSS (2,NH) = 0.0 HPTURB
v/ DO 51 NB=J1,J2 HPTURB
D
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BLOSS(1,NB) 0.0 HPTURB
BLOSS(2,NB) = 0.0 HPTURB
IF (NPTPLY(NB) .LE.O0) GO TO 51 HPTURB
K2 = K1 + NPTPLY(NB) - 1 HPTURB
KK1 = NL(1,K1) HPTURB
KK2 = NL(1,K2) HPTURB
DO 46 K=KK1,KK2 HPTURB
DO 46 J=1,3 HPTURB
BAR(J+12,K) = 0.0 HPTURB
IF (DHT.EQ.0.0) GO TO 49 HPTURB
DO 48 K=K1,K2 HPTURB
KH = KH + 1 HPTURB
KI = NL(1,K) HPTURB
PLOSS(2,KI ) = PLOSS(2,KI ) + DHT*PTLOSS(2,KH) HPTURB
IF (K.EQ.K1) GO TO 47 HPTURB
BBDOT(K-1) = (BB(K-1)-OLDBB(K-1))/DHT HPTURB
PLOSS(1,K-1) = PLOSS(1,K-1) + DHT#PTLOSS(1,KH-1) HPTURB
BLOSS(1,NB) = BLOSS(1,NB) + PLOSS(1,K-1) HPTURB
DO 48 J=1,3 HPTURB
BAR(J+12,KI) = (BAR(J+3,KI)-BAR(J,KI))/DHT HPTURB
BBDOT (K2) = 0.0 HPTURB
PLOSS(1,K2) = 0.0 HPTURB
K1 = K2+1 HPTURB
DO S0 K=KK1,KK2 HPTURB
BLOSS(2,NB) BLOSS (2,NB) + PLOSS(2,K) HPTURB
HLOSS(1,NH) HLOSS(1,NH) + BLOSS(1,NB) HPTURB
HLOSS (2 ,NH) HLOSS(2,NH) + BLOSS(2,NB) HPTURB
CONTINUE HPTURB
IF (NPRT(28) .EQ.0) GO TO 59 HPTURB
IF (.NOT.LAST .AND. IABS(NPRT(28)).EQ.l) GO TO 59 HPTURB
Kl = KO HPTURB
KH = 0 HPTURB
DO 57 NB=J1,J2 HPTURB
IF (NPTPLY(NB).LE.O) GO TO 57 HPTURB
WRITE (6,53) NB,NH HPTURB
FORMAT ('0 BELT NO.’,I4,’ OF HARNESS NO.',I4) HPTURB
K2 = K1 + NPTPLY(NB) - 1 HPTURB
DO 54 K=KI1,K2 HPTURB
KE = KH ¢ 1 HPTURB
KI = NL(1,K) HPTURB
KS = IBAR(1,KD) HPTURB
BK = 0.0 HPTURB
IF (K.NE.K1) BK = BB(K-1) HPTURB
PLS = 0.0 HPTURB
IF (K.NE.K1) PLS = PLOSS(1,K-1) HPTURB
T(1) BAR(4,KI) HPTURB
T(2) BAR(5,KI) HPTURB
T(3) BAR(6,KI) HPTURB
KJ = MOD(IABS(KS),100) HPTURB
IF (LPMI(KJ).NE.O) CALL DOT31 (DPMI(1,1,KJ),BAR(4,KI),T) HPTURB
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54 WRITE (6,55) K,KI,KS,BK,PLS,(T(J),J=1,3), HPTURB
* (FCE(J,KH) ,J=1,3) ,PLOSS(2,KI) HPTURB
55 FORMAT (3I8,F10.3,F12.3,2X,3F9.3,3X,3F11.3,3X,F12.3) HPTURB
IF (LAST) WRITE (6,56) BLOSS(},NB),BLOSS{2,NB) HPTURB

56 FORMAT ('0 TOTAL BELT ENERGY LOSS',7X,F12.3,68X,F12.3) HPTURB
Kl = K2 + 1 HPTURB

57 CONTINUE HPTURB
IF (LAST) WRITE (6,58) HLOSS(1,NH), HLOSS(2,NH) HPTURB

58 FORMAT ('0 TOTAL HARNESS ENERGY LOSS’,7X,F12.3,68X,F12.3) HPTURB
59 ITER = ITER + 1 HPTURB
HPTURB

END OF DO 59 ITER=1,MAXITR LOOP HPTURB
HPTURB

IF (.NOT.LAST) GO TO 13 HPTURB

IF (ITER.GT.MAXITR) WRITE (6,60) MAXITR,TSEC,DELMAX,SCALE HPTURB

60 FORMAT ('0 HPTURB ITER =',I4,' AT TIME =',F8.3, HPTURB
* ' MSEC. DELMAX =',F10.6,' SCALE =',F10.6) HPTURB
Jl = J2 + 1 HPTURB

KO = K1 HPTURB
KNLO = KNLN CHGIII
CONTINUE HPTURB

IF (NPRT(28).LT.0) NPRT(28) =0 HPTURB
CALL ELTIME (2,39) HPTURB
RETURN HPTURB
END HPTURB
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Pt SUBROUTINE HSETC (NPTS,KHO,KNLO,NTP,IJ) HSETC
{ c REV III1.2 08/08/84REVIII
o IMPLICIT REAL*8 (A-H,0-2) HSETC
s COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,U2(3,30) ,HSETC
~Tx * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) HSETC

e COMMON/TABLES/MXNTI ,MXNTB ,MXTB1,MXTB2,NTI (50) ,NTAB (1250) ,TAB(4500) DIMENB
L COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), HSETC
) * XLONG(20) ,HTIME (2) , IBAR(S,100) ,NL(2,100) , HSETC
o * NPTSPB(20) ,NPTPLY(20) ,NTHRNS (20) ,NBLTPH(5) HSETC
c THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, HBPLAY, HBELT AND HSETC. HSETC

COMMON/TEMPVS/ B(3,3,3),5(3,3),T(3) ,R(3),V(3),T1(3),T2(3), HSETC

*

E(3,3,50) ,EDOT(3,50) ,FCE(3,50) ,FR(3,50) ,2R(3,50), HSETC
TR(3,50),U(3,50) ,PTLOSS(2,50) ,BL(50) ,FB(50) ,FP(50) ,HSETC

{ . OLDBB(100) ,RHS (3,54) ,C(3,3,200) ,1JK(54,54) HSETC
59 DIMENSION KM(3) ,MK(2) HSETC
e ONE = 1.0 HSETC
iy KNL = KNLO HSETC
A KH = KHO HSETC
iy K1 = KHO + NTP + 1 HSETC
° K2 = KHO + NTP + NPTS HSETC
T DO 60 K=KI1,K2 HSETC
10 c HSETC
’Eq c HERE K IS INDEX OF IJK AND RHS ARRAYS HSETC
o c KH IS INDEX OF POINTS IN PLAY ON EACH HARNESS HSETC
e c KNL IS INDEX OF ALL POINTS IN PLAY HSETC
! v KI 1S INDEX OF ALL POINTS HSETC
§ c HSETC
i‘ ! KH = KH + 1 HSETC
b‘a KNL = KNL + 1 HSETC
c HSETC
;é;“ c ZERO C(K,K) , C(X,K-1) , C(K,K+1) & RHS(K); SET IJK(X,K) = IJ HSETC
c HSETC
R0, KM(1) = K+l HSETC
;;: KM(2) = K-1 HSETC
o KM(3) = K HSETC
N IF (K.EQ.X2) KM(1) = 0 HSETC
2] IF (K.EQ.K1) KM(2) = 0 HSETC
® KK = 1J HSETC
e DO 12 L=1,3 HSETC
N RHS(L.K) = 0.0 HSETC
o IF (KM(L).EQ.0) GO TO 12 HSETC
o KK = KK+1 HSETC
LAY DO 11 1I=1,3 HSETC
° DO 11 J=1,3 HSETC
o 11 C(I,J,KK) = 0.0 HSETC
‘i 12 CONTINUE HSETC
%! 1J = 1J+1 HSETC
W IJK(K,K ) = IJ HSETC
" c HSETC
o c COMPUTE CNORM; IF ZERO, SET C(K,K) = I HSETC
O
W
s 237
3
i
°
,'O"
L
o

Wl My M0

1' @ \ | \ i
a.:l.'..'.' ! DA B 0.‘!’»‘..0

rrrrrr




HSETC
CNORM = 0.0 HSETC
IF (K.NE.K2) CNORM = FB(KH)/BL (KH) HSETC
IF (K.NE.K1) CNORM = CNORM + FB(KH-1)/BL(KH-1) HSETC
KI = NL(1,KNL) HSETC
IF (IABS(IBAR(1,KI)).GT.100) GO TO 14 HSETC
IF (CNORM.NE.0.0) GO TO 14 BUTLER]
KK = IJK(K,K) HSETC
bo 13 1I=1,3 HSETC
C(I,I,KK) = ONE HSETC
IF (CNORM.EQ.0.0) GO TO 60 BUTLER!
KK = IBAR(3,KI) ‘ HSETC
NFD = NTAB(KK+1) HSETC
NFR = NTAB(KK+5) HSETC

HSETC
SET UP B(3,3,3) AND S(3,3) HSETC

HSETC
MK(1) KH HSETC
MK (2) KH-1 HSETC
IF (K.EQ.K2) MK(1) HSETC
IF (K.EQ.K1) MK(2) HSETC
DO 18 M=1,2 HSETC
KK = MK(M) HSETC
IF (KK.NE.G .AND. CNOEM.KE.0.0) GO TO 16 HSETC
po 15 1I=1,3 HSETC
S(I.M) = 0.0 HSETC
po 15 J=1,3 HSETC
B(I,J,M) = 0.0 HSETC
GO TO 18 HSETC
CALL DOT31 (E(1,1,KH),U(1,KK),T) HSETC
KIM = KNL + 1 - M HSETC
FB1 = FB(KK)/BL(KK) HSETC
FB2 = FP(KK)/BB(KIM) - FBl HSETC
FB3 = FP(KK) *BL (KK) /BB (KIM) #%2 HSETC
bo 17 1I=1,3 HSETC
SGN = ONE HSETC
IF (FR(I,KH).LT.0.0) SGN = -ONE HSETC
S(I,M) = SGN#(FB3*T(I)) HSETC
Do 17 J=1,3 HSETC
B(I,J,M) = SGN*#(FBI*E(J,I,KH) + FB2#T(I)*U(J,KK)) HSETC
CONTINUE HSETC
Do 19 1I=1,3 HSETC
S(I,3) = -(8(1,1) + S(I1,2)) HSETC
Do 19 J=1,3 HSETC
B(I1,J,3) = -(B(I,J,1) + B(1,J,2)) HSETC
IF (NFR.EQ.0) GO TO 20 HSETC
R(D) TAB (NFR+2) HSETC
R(2) TAB(NFR+4) HSETC
R{3) 0.0 HSETC
DO 50 M=1,3 HSETC
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31

32
40

42

RH = 0.0 HSETC
IF (M.EQ.3) GO To 31 HSETC
IF (NFR.EQ.0) GO TO 48 HSETC
HSETC
CONSTRAINTS 1 AND 2 HSETC
\ HSETC
SGN = -ONE HSETC
FR3 = DABS(FR(M,KH)) - R(M)*DABS(FR(3,KH)) HSETC
IF (IBAR(1,KI).GT.0) RH = FR3 HSETC
IF (FR3.LE.0.0) GO TO 48 HSETC
GO TO 40 HSETC
HSETC
CONSTRAINT NO. 3 HSETC
HSETC
IF  (NFD.EQ.0) GO TO 48 HSETC
IF (IBAR(1,KI).LT.0) GO TO 40 HSETC
SGN = ONE HSETC
RMAG2 = TR(1,KH)*#2 + TR(2,KH)#*2 + TR(3,KH)*»2 HSETC
RMAG = DSQRT(RMAG2) HSETC
RER2 = TR(1,KH)#*E(1,3,KH)+ TR(2,KH)*E(2,3,KH)+ TR(3,KH) *E(3,3,KH) HSETC
RER2 = EDOT(3,KH) *RER2 HSETC
RER = DSQRT(RER2) HSETC
PEN = RMAG/RER - RMAG HSETC
RRDOT = BAR(4,KI)#*BAR(13,KI) HSETC
+ BAR(5,KI) #*BAR(14,.KI) HSETC
+ BAR(G,KI)#BAR(15,KI) HSETC
KS = IABS(IBAR(1,KI)) HSETC
IF (KS.GT.100) KS = MOD(KXS,100) HSETC
CALL DOT31 (D(1,1,KS),BAR(i3,KI),T) HSETC
ERDOT = E(1,3,KH)#T(1) + E(2,3 ,KH)*T(2) + E(3,3,KH)*T(3) HSETC
Cl = PEN/RMAG2 HSETC
c2 = RMAG*EDOT (3,KH) / (RER*RER2) HSETC
PDOT = CI*RRDOT - C2#ERDOT HSETC
NFDZ = IBAR(3,KI) CHGIII
CALL FRCDFL (PEN,PDOT,NFDZ,0,FDP,ELOSS) CHGIII
CALL FRCDFL (PEN,PDOT,NFDZ,1,FD ,ELOSS) CHGIII
RH = FD + FR(3,KH) HSETC
PTLOSS(2,KH) = ELOSS HSETC
Cl = FDPxCl HSETC
c2 = FDPxC2 HSETC
SGNB3 = -DSIGN(ONE,FR(3,KH)) HSETC
DO 32 J=1,3 HSETC
B(3,J,3) = SGNB3#B(3,J,3) - C1#TR(J,KH) + C2#E(J,3,KH) HSETC
DO 47 LL=1,3 HSETC
L =4-LL HSETC
IF (KM(L).EQ.0) GO TO 47 HSETC
DO 42 J=1,3 HSETC
V(J) = R(M*B(3,J,L) + SGN*B(M,J,L) HSETC
KL = KM(L) HSETC
KML = KNL + KL - K HSETC
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43

44

45

46
47

41

48

49
50
60

KIL = NL(1,KML)

IF (IBAR(5,KIL) .NE.O) GO TO 43
KHL = KH + KL - K

CALL DOT31 (E(1,1,KHL),V,T)

T(2) = R{(M)*S(3,L) + SGN*S(M,L)
CALL MAT31 (E(1,1,KHL),T,V)

IF (LL.NE.1l) GO TO 44

VE = V(1)#E(1,M,KH) + V(2)*E(2,M,KH) + V(3)*E(3,M,KH)
EV =1.0
IF (IABS(IBAR(1,KI)).LT.100)
EV = DSIGN(ONE,VE)/DSQRT(V (1) ##2+V(2) ##2+V(3) #x2)
RH = EV*RH
IF (IJK(K,KL).NE.0) GO TO 45
IJ = IJ+l
IJK(K,KL) = IJ
KK = IJK(X,KL)
DO 46 J=1,3
VEV = EV#V(J)
DO 46 1I=1,3
C(1,J,KK) = C(I,J,KK) + E(I,M,KH)*VEV
CONTINUE
DO 41 1I-=1,3
RHS(I,K) = RHS(I,K) + RH*E(I,M,KH)
GO TO 50
IF (IBAR(I,KI).LE.0) GO TO S0
KK = IJK(K,K)
bo 49 1I=1,3
D0 49 J=1,3
C(1,J,KK) = C(I,J,KK) + E(I,M,KH)*E(J M,KH)
CONTINUE
CONTINUE
RETURN
END

240

20T

HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC
HSETC

29,

l‘é'..gi

U ) i N0 Tah Tay Bt f Y DU AU TOLE W PO FOM ORI MM O WO OA T,
e R O B O A IR TR K

W,
AA'

N

g



L
a

'l." 10

il 15
X 20

‘f.‘. . 30

{ ) 0,
DO .‘?Ml:"vfl a.!"v

SUBROUTINE HYABF(B,Z,A,F)

HYABF

REV IV 02/07/8THYABF

IMPLICIT REAL%8(A-H,0-2)

CALCULATES A, AZ, Z.AZ: OLD FORM MUST BE DIAGONAL

DIMENSION B(24),2(1) ,A(3,3)

P2 = 0.0

IF(B(1).LT.0.0)P2 = -B(1) - 2.0
F=0.0

b0 301I1-=1,3

J=1

IF(B(1).LT.0.0)GO TO 10

A(I,1) = 1.0/B(I)x*x%2

GO TO 15

A(I,1) = B(I+16)

J=Jd +1

A(I,1) = HYFCN(A(I,1),2(I),B(J),P2)
IF(P2.GT.0.0)A(I,1) = A(I,1)#DABS(Z(I)/B(J))xxP2
PO 20J = 2,3

A(I,J) = A(I,J-1)%Z(I)

F=F + A(1,3)

RETURN

END
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e SUBROUTINE HYBND(M,Z,IV,U,C,X) HYBND

+
Y c REV IV 02/07/87HYBND "y
iy IMPLICIT REAL#*8(A-H,0-2) HYBND !
w c HYBND &
i c SEARCHES FOR POINT NEAREST CORNER - DIRECTION C#U HYBND y
P c HYBND "
. DIMENSION 2(3,12),IV(12),U(3),X(3) HYBND .
~ DO 20 I = 1,M,2 HYBND ™
J = IV(D) HYBND "
fo ATST = Cx*(U(1)%Z(1,J) + U(2)%Z(2,J) + B(3)#Z(3,0)) HYBND "
K IF(1.EQ.1)GO TO 10 HYBND i
" TEST = AMAX - ATST HYBND b
{ COMP = DMAXI (DABS (AMAX) ,DABS (ATST)) HYBND
X C PRECISION TEST - TRY >1000?? HYBND ‘
e IF(1000. *DABS (TEST) .LT.COMP) TEST = 0.0 HYBND &
o IF(TEST) 10,15,20 HYBND &
! c IF (AMAX-ATST) 10, 15,20 HYBND £
" 10 AMAX = ATST HYBND i
° Jl = J HYBND
2 15 J2 = J HYBND b
! 20 CONTINUE HYBND W
L DO 261 =1,3 HYBND "
3 25 X(I) = 0.5#(Z(I,J1) + 2(I,J2)) HYBND u
o RETURN HYBND 3
. END HYBND -
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SUBROUTINE HYBOX(E,T,P,N,Z,IV) HYBOX

REV IV 02/07/8THYBOX

IMPLICIT REAL#8(A-H,0-2) HYBOX

c HYBOX
c COMPUTES THE INTERSECTION OF A PLANE WITH THE EDGES OF A BOX HYBOX
c HYBOX
DIMENSION T(3),E(3),TU(3),T2(3),P(3) HYBOX

C TO BE SAFE IV AND Z SHOULD BE DIMENSION 14 IN CALLING PROGRAM HYBOX
DIMENSION IV(12) HYBOX
DIMENSION 2(3,12) HYBOX

DATA ONE/1.0D0/ HYBOX

PLANE VECTOR, P POINT IN PLANE HYBOX

TUV = 0.0 HYBOX

= 1,3 HYBOX
T(I)*E(I) HYBOX
2.0+TU(D) HYBOX
TOV + T(D) = (E(I) + P(I)) HYBOX
HYBOX

HYBOX

HYBOX

1.3 HYBOX
HYBOX

HYBOX

1,2 HYBOX

P1 - T2(I) HYBOX
P2 - T2({J) HYBOX
P1 - T2(J) HYBOX
= N HYBOX
IF(DSIGN(ONE,P2) .EQ.DSIGN(ONE,P1))GO TO 15 HYBOX
M=M¢+1 HYBOX
2(1,M (P1/TU(I) - 1.0)#*E(I) HYBOX

Z2(J .M -E(J) HYBOX
Z(K.M) CK HYBOX
IF(DSIGN(ONE,P3) .EQ.DSIGN(ONE,P2))GO TO 20 HYBOX
M=M¢+1 HYBOX
2(1.M E(I) HYBOX
Z2(J,M (P2/TU(J) - 1.0)*E(J) HYBOX

Z2(K. M) CK HYBOX

IF (DSIGN(ONE,P3) .EQ.DSIGN(ONE,P4))GO TO 25 HYBOX
M=M:+1] HYBOX
Z(I,M (P4/TU(I) - 1.0)#E(I) HYBOX

Z(J .M E(J) HYBOX
Z(K,M) CK HYBOX
IF(DSIGN(ONE,P4) .EQ.DSIGN(ONE,P1))G0 TO 30 HYBOX
M=M¢+ 1 HYBOX
2(I,M = -E(I) HYBOX
Z2(J,M) = (P1/TU(J) - 1.0)*E(J) HYBOX
Z{K.M) = CK HYBOX

30 IF(M.EQ.N)GO TO 35 HYBOX
CHECK FOR PRECISION (+-+-.0R -+-+) HYBOX
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f!"‘ IF(M.EQ.N+4)GO TO 35 HYBOX ’
- C DELETE 0 LENGTH SIDE HYBOX ]
Ny IF((Z(I,M-1).EQ.Z(I,M)) .AND. (Z(J,M-1).EQ.2(J,M)))GO TO 35 HYBOX j
N=NM HYBOX
v 35 P1 = Pl - T2(K) HYBOX
}.,h 40 CK = -CK HYBOX
;;) J =K - HYBOX '
K 45 X = 1 HYBOX 3
i c HYBOX ;
:;3 IF(N.LT.6)GO TO 65 HYBOX \
o IvV(1) =1 HYBOX A
o Iv(2) = 2 RYBOX b
¢ M= 2 HYBOX
e DO 60 J = 3,N,2 HYBOX :
bl D = DABS(Z(1,M)) + DABS(Z(2,M)) + DABS(Z(3,M)) HYBOX :
il DO 55 L = 3,N HYBOX |
iy DO 50 LL = 2,J HYBOX
;::g,: IF(IV(LL-1) .EQ.L) GO TO 55 HYBOX
ry 50 CONTINUE HYBOX
s F = DABS(Z(1,M)-Z(1,L))+DABS(2(2,M)-Z(2,L))+DABS(Z(3,M)-2(3,L)) HYBOX
s IF(F.GT.D)GO TO 55 HYBOX
ol D=F HYBOX ,
R K = L HYBOX
’*; 55 CONTINUE HYBOX
/ M=K+ 1 HYBOX
e IF(MOD(K,2) .EQ.0)M = K - 1 HYBOX
o IV(J) = K HYBOX
[Ty IV(J+1) = M HYBOX
o 60 CONTINUE HYBOX
N 65 RETURN HYBOX
o) END HYBOX
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SUBROUTINE HYDAD(D,A,DAD: HYDAD
c REV IV 02/07/8THYDAD
IMPLICIT REAL*8(A-H,0-2) HYDAD
COMPUTES D'A(x,1)D HYDAD
DIMENSION D(3,3) ,A(3) ,DAD(3,3) HYDAD
DO 10 I 1,3 HYDAD
DO 10 J 1,3 HYDAD
DAD(I,J) = 0.0 HYDAD
DO 10 K = 1,3 HYDAD
DAD(I,J} = DAD(I,J) + D(K,I)#A(K)*D(K,J) HYDAD
RETURN HYDAD

END HYDAD
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T SUBROUTINE HYEST (BM,BN,TAB)

C
c

e"'«.' IMPLI

HYEST

REV IV 07/23/8THYEST

LINEAR PROGRAM

CIT REAL#*8(A-H,0-2)

DIMENSION BM(24) ,BN(24) ,TAB(8)
COMMON/TEMPVS/D12(3,3) ,A(3.3) ,B(3,3) ,XMN(3) ,RLN(3) ,XMM(3) ,

) * T(3),R(3),C(3,3),V(7)
e C R GOES FROM M TO N D12 = DNsDN’

o C R = 0 CANNOT BE SOLVED WITH THIS METHOD
el BE = 1.0

Mol RR = R(1)#%2 + R(2)%%2 + R(3)#x2
Pl IF(RR.EQ.0.0)GO TO 30
{ C R.R = 0 INVALID

[ M=l

by N = 1

G IF (BM(1) .LT.0.0)M = 2

o IF(BN(1).LT.0.0)N = 2

R PM = 2.

o PN = 2.

~7 IF(M.EQ.2)PM = -BM(1)

ey IF(N.EQ.2)PN = -BN(1)

:gﬁg DO10I=1,3

T(I) = R(I)

" DO 10 J = 1,3
o 10 B(I,J) = D12(I,J)

P IF (N.EQ.2)CALL DOTT33(D12,BN(8),B)
80! DO 151 = 1,3

ot DO 15 J = 1,3

gxf 15 C(I,J) = B(I,J)

T IF(M.EQ.2)CALL MAT33(BM(8),B,C)
9 C C WILL TRANSFORM FROM NN TO MM

b IF(M.EQ.2)CALL MAT31(BM(8),R,T)
P CALL HYLPX (BM(M) ,BN(N))

o BE = V(7)

A IF(V(7).LE.1.0)GO TO 30

i't

lod CALL HYABF (BM(1),V(1),A,F1)

[ CALL HYABF(BN(1),V(4),B,F2)

e C ESTIMATE ALPHA

. AA = A(1,2)%x2 + A(2,2)%%2 + A(3,2)#x2

2N BB = B(1,2)%%2 + B(2,2)%%2 + B(3,2)%#2
L ALP = DSQRT(AA/B3)

> RA = Fl#x(1.0/PM)

® RB = F2%x(1.0/PN)

'ﬁqp ALP = ALP*RAxF2/(RB#*F1)
4834 C SCALE POINTS TO ELLIPSOIDS

e DO 201 =1,3

o5 V(I) = V(I)/RA

204, 20 V(I+3) = V(I+3)/RB

[ C ESTIMATE BETA

e CALL MAT31(C,V(4),T)
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oo BE = (V(1)-T(1))#%2 + (V(2)-T(2))#%2 + (V(3) - T(3))##2 HYEST ..
’ BE = DSQRT (BE/RR) HYEST
5 C STORE VALUES IN TAB ARRAY FOR CONTACT HYEST Y
0 2 TAB(1) = ALP HYEST :':.
s DO 251 = 1,6 HYEST v
Ay 25 TAB(I+2) = V(I) HYEST O
e 30 TAB(2) = BE HYEST %
» RETURN HYEST !
o END HYEST Yy
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DOUBLE PRECISION FUNCTION HYFCN(C,Z,A,P) HYFCN

REV IV 02/07/87THYFCN
IMPLICIT REAL*8(A-H,0-2) HYFCN
HYFCN = C HYFCN
IF(P.EQ.0.0)GO TO 10 HYFCN
HYFCN = 0.0 HYFCN
IF(2.EQ.0.0)GO TO 10 RYFCN
Q = P#(DLOG(DABS(2)) - DLOG(A)) HYFCHN
IF(Q.GT.-88.5) HYFCN = C#DEXP(Q) HYFCR
RETURN HYFCHN
END HYFCN
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SUBROUTINE HYLIM(A,U,B,V,C,W,Z,BD) HYLIM
c REV IV 12/11/87HYFIX
IMPLICIT REAL#8(A-H,0-2) HYLIM
C GIVEN Z, FIND A,B,2Z: 2EZ2 =1, Z2EV =0, T2 = TP HYLIM
DIMENSION BD(24) HYLIM
DIMENSION U(3),V(3),W(3) ,EI(3),EJ(3),T(3),TV(3) HYLIM
DIMENSION Z(3) ,E(3) ,EV(3),Q(3),8(3),EZ2(3) HYLIM
DIMENSION SM(3,3) HYLIM
LOGICAL PASS,USEV ’ HYLIM
PASS .FALSE. HYLIM
ITER = 100 HYLIM
PP = -1./BD(1) HYLIM
POW = -BD(1) - 2.0 HYLIM
Pl -BD(1) - 1.0 HYLIM
PO1 1.0/P1 HYLIM
P2 -BD(1)/P] HYLIM
DO10I=1,3 HYLIM
TV(I} = 0.0 HYLIM
IF(V(I).NE.0.0)TV(I) = HYFCN(1.0/V(I),V(I),BD(I+1),P2) HYFIX
RECIPROCAL SET HYLIM
CALL CROSS(V,W,EI) HYLIM
CALL CROSS(W,U,EJ) HYLIM
CALL CROSS(U,V,T) HYLIM
EIU = EI(1)#U(1) + EI(2)%U(2) + EI(3)#U(3) HYLIM
G = C»EIU HYLIM
HYLIM

HYLIM

HYLIM

HYLIM

. HYLIM

USEV = . . HYLIM
1,3 HYLIM

E(I) = HYFCN(BD(I+16),Z(I),BD(I+1),POW) HYLIM
EV(I) = E(1)*V(I) HYLIM
IF(EV(I) .EQ.0.0)USEV = .TRUE. HYLIM
IF(DABS(EV(I)) .GT.EVM)EVM = DABS(EV(I)) HYLIM
EZ(I) = E(I)#*Z2(I) HYLIM
IF(DABS(EZ (1)) .GT.EVZ)EVZ = DABS(EZ(I)) HYLIM
2EZ = ZEZ + Z(1)*EZ(I) HYLIM
RHO = ZEZ#x*PP HYLIM
po201I1=1,3 HYLIM
Z(I) = Z(I)/RHO HYLIM
IF(PASS)G0 TO 60 HYLIM
RHOZ = ZEZ/RHO HYLIM
RHOV = EVM¥RHOZ/RHO HYLIM
RHOZ = EVZ#RHOZ HYLIM
IF(.NOT.USEV)GO TO 30 HYLIM
RHOV = 1.0 HYLIM
DO 25 1=1,3 HYLINM
25 EV(I) = TV(I) HYLIM
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. C WHAT IF NO TV IS O AND EV ARE ALL 0 ?
» 30D0351 =1,3 HYLIM

o EV(I) = EV(I)/RHOV HYLIM N
0 35 E2(I) = EZ(I)/RHOZ HYLIM )
’»g.g C SET UP MATRIX HYLIM 3
RS CALL CROSS(EV, T,SM(1,1)) HYLIM ‘
R CALL CROSS(T ,EZ,SM(1,2)) HYLIM
ot CALL CROSS(EZ,EV,SM(1,3)) HYLIM
! TZV = T(1)#SM(1,3) + T(2)%SM(2,3) + T(3)#SM(3,3) HYLIM )
o TZ = T(1)#2(1)  + T(2)#Z(2)  + T(3)*2(3) HYLIM s
el ZEV = Z(1)#EV(1)  + Z(2)#EV(2)  + Z(3)#EV(3) HYLIM '
Mg IF(TZV.EQ.0.0)STOP 39 HYLIM 3
F ZEV = ZEV/TZV HYLIM h
‘e Q) = 0.0 HYLIM
; Q(2) = -ZEV HYLIM ;
» IF(.NOT.USEV)Q(2) = Q(2)/P1 HYLIM 4
oo Q(3) = (G - T2)/TZV HYLIM ,
e CALL MAT31(SM,Q,S) HYLIM 4
e SS = 0.0 HYLIM _
5 2Z = 0.0 HYLIM ;
,;:: DO50I=1,3 HYLIM b
Wy SS = SS + DABS(S(I)) HYLIM 3
e IF (DABS(Z (1)) .LT.0.1#BD(I+1))GO0 TO 45 HYLIM ;
o IF (DABS(S(I)).GT.DABS(Z(I)))S(I) = DSIGN(0.5%Z(I),S(I)) HYLIM 3
i 45 2(I) = 2(I) + S(I) HYLIM o
oa IF (DABS(Z(I)) .GT.BD(I+1))Z(I) = DSIGN(BD(I+1),2(I)) HYLIM ;
e 50 22 = 2Z + DABS(Z(I)) HYLIM g
R0 IF(SS.LT.1.0E-10%ZZ) PASS = .TRUE. HYLIM b
CONTINUE )

(EI(1)%Z(1) + EI(2)#Z(2) + EI(3)%Z(3))/EIU

3 60 A

Vo B = (EJ(1)#Z(1) + EJ(2)%Z2(2) + EJ(3)*Z(3))/EIU HYLIM
:'é%. RETURN HYLIM !
2 END HYLIM )
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SUBROUTINE HYLPR(J1,J2,1D,C,S.,E,T)

IMPLICIT REAL%8(A-H,0-2)
DIMENSION ID(16),C(16),5(9,8) ,E(9),T(7)
C LINEAR PROGRAM ROUTINE USING SIMPLEX METHOD
C Jl1 = J2 FORCED PIVOT ON COLUMN J1
CALCULATE COSTS
J = J1
IF(J.EQ.J2)GO TO 30
10 DO 20 L = 1,7
T(L) = -C(L)
IF(C(L) .EQ.10.)GO TO 20
DO 15 I = 1,9
15 T(L) = T(L) + S(I,L)#*C(I+7)
20 CONTINUE
IF(J1.EQ.J2)GO TO 65
C FIND PIVOT COLUMN
DO 25 L = 1,7
J =1L
IF(T(L) .GT.0.0)GO TO 30
25 CONTINUE
GO TO 65
C FIND PIVOT ROW
30 K =0
DO 401 = 1,9
C SAVE PIVOT COLUMN
E(I) = S8(I,Jd)
IF(S(I,J).LE.0.0)GO TO 40
IF(K.EQ.0)GO TO 35
IF(s(1,8).GE.Z%S(I,J))GO TO 40
35 K = 1
Z = §(1,8)/8(1,d)
40 CONTINUE
C REPLACE COLUMNS
IF(K.EQ.0)GO TO 65

M = ID(J)

ID(J) = ID(K+T)

ID(K+7) = M

Q = C(J)

C(J) = C(K+7)

C(K+7) = Q

P = S(K,J)

DO 451 = 1,9
45 S(1,J) = 0.0

S(K,J) = 1.0

DOS0L =1,8
50 S(K,L) = S(K,L)/P

E(K) = 1.0

DoéorI =1,9
IF(I.EQ.K)GO TO 60
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\ IF(E(I) .EQ.0.0)GO TO 60 HYLPR
DO 55 M = 1,8 HYLPR
y 56 S(I,M) = S(I,M - E(I)*S(K,M HYLPR
s 60 CONTINUE HYLPR

S GO TO 10 HYLPR
65 RETURN HYLPR
) END HYLPR
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o SUBROUTINE HYLPX (BM,BN) HYLPX
c REV IV 02/07/BTHYLPX
Ko C LINEAR PROGRAM EXEC HYLPX
] IMPLICIT REAL#*8(A-H,0-2) HYLPX
5 DIMENSION BM(23) ,BN(23) HYLPX
N COMMON/TEMPVS/D12(3,3) ,P(3,3),Q(3,3) ,XMN(3) ,RLN(3) ,XMM(3) , HYLPX
0. * R(3) ,H(3),D(3,3),V(7),5(9,8),C(16) ,A(7),B(3), HYLPX
",, * E(9),T(T),ID(16) ,IP(2) BYLPX
ﬁ" CALL MAT31(D,BN,B) HYLPX
) DO10TI =1,3 HYLPX
e B(I) = BM(I) - B(I) + R(I) HYLPX
o A(I) = BM(I) HYLPX
- 10 A(I+3) = BN(I) HYLPX
(._ A(T) = -1.0 HYLPX
] DO 151 = 1,16 HYLPX
o C(I) = 0.0 : HYLPX
g 15 ID(I) = I HYLPX
9% C(M = -1.0 HYLPX
Ve DO 201 =1,9 HYLPX
o DO 20 J = 1,8 HYLPX
X 20 S(I,J) = 0.0 HYLPX
X c HYLPX
;,::: COSTS 0 0 -1 HYLPX
o c 1 -D -R  A-DB +R (0) INF COST HYLPX
o c I 0 0 2a HYLPX
- c 0o I o 2B HYLPX
3 c HYLPX
s DO 25 1 = 1,6 HYLPX
A0 25 S(I+3,1) = 1.0 HYLPX
T DO 30 I = 1,3 HYLPX
* C(I+7) = 10. HYLPX
e S(I,7) = -R(I) HYLPX
ot S(I,I) = 1.0 HYLPX
’:-3 S(1,8) = B(I) HYLPX
o S(I+3,8) = 2.0%A(I) HYLPX
b S(I1+6,8) = 2.0%A(I+3) HYLPX
L DO 30 J = 1,3 HYLPX
30 S(I,J+3) = -D(I,d) HYLPX
e CHECK SIGN OF RHS HYLPX
0 DO 40 I = 1,3 HYLPX
K IF(B(I).GE.0.0)GO TO 40 HYLPX
W D0 35J = 1,8 HYLPX
i 35 S(1,J) = -S(I,J) HYLPX
40 CONTINUE HYLPX
al J1 =1 HYLPX
N Jz = 17 HYLPX

o c HYLPX
,~ CALL HYLPR(J1,J2,ID,C,S,E,T) HYLPX
> NK = 0 HYLPX
" NZ =0 HYLPX
~F )
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COUNT ZEROES IN SOLUTION HYLPX
s DO 45 I = 1,7 HYLPX ;
b C TEST SHOULD PROBABLY BE AN EPSILON TEST, DABS(T(I)).GT.EPS HYLPX y
iy IF((T(I).NE.0.0).OR.(C(I).EQ.10.))G0 TO 45 HYLPX N
P NZ = NZ + 1 HYLPX .
oo IP(NZ) = I . HYLPX 5
i 45 CONTINUE HYLPX .
gl C SET PASS COUNT HYLPX tt
" NP = 1 HYLPX )
o IF(NZ.GT.0)NP = 2%#NZ HYLPX N
R c HYLPX \
" DO 55 M = 1,NP HYLPX )
7 NM = NK HYLPX '
- NK = NK + 1 HYLPX -
el DO SO I = 1,16 HYLPX ]
ot K = ID(I) HYLPX A
Ry IF(K.GT.7)GO TO 50 HYLPX ¢
-t W= 0.0 HYLPX N
. IF(I.GT.7)W = S(I-7,8) HYLPX it
s V(K) = (W - A(K) + NM*V(K))/NK HYLPX "
P 50 CONTINUE HYLPX d
b C LOOK FOR ALL SOLUTIONS HYLPX s
R4 IF (M.EQ.NP)GO TO 55 HYLPX i
oh Jl = IP(1) HYLPX 5
IP(1) = IP(2) HYLPX -
= IP(2) = J1 HYLPX "
.,::.' IF(T(J1).NE.0.0)GO TO 55 HYLPX N
0 J2 = J1 HYLPX 3
" CALL HYLPR(J1,J2,ID,C,S,E,T) HYLPX &
R 55 CONTINUE HYLPX 0
N RETURN HYLPX
U END HYLPX 2
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r SUBROUTINE HYNTR(BM,BN,TAB) HYNTR 2
“ c REV IV 02/07/8THYNTR
o IMPLICIT REAL#*8(A-H,0-2) HYNTR :
0 CALCULATIONS IN SEGMENT M'S REFERENCE HYNTR '
R DIMENSION BM(24) ,BN(24) ,TAB(8) HYNTR -
Rt COMMON/TEMPVS/D12(3,3) ,A(3,3) ,B(3,3) ,XMN(3) ,RLN(3) ,XMM(3) , HYNTR 3
.“j * AZ(3) ,R(3),2(3) ,DNM(3,3) ,DAD(3,3) ,DBD(3,3), HYNTR
e BMD(3,3) ,TMP(3,3),S(5,6) ,2VR(3) ,BZV(3) ,V(3), HYNTR Q
ol ' ZM(3) ,VN(3) ,F(2) ,BV(3) HYNTR I
s Pl = 2.0 HYNTR J
) P2 = 2.0 HYNTR i
s IF(BM(1) .LT.-2.0)P1 = -BM(1) HYNTR j
( IF(BN(1) .LT.-2.0)P2 = -BN(1) HYNTR
\, Cl= Pl-1.0 ' HYNTR 0
Ko CN = P2 - 1.0 HYNTR
;v§ C DNM TRANSFORMS FROM M TO NN HYNTR "
W K=28 HYNTR ]
(L DO 15 J = 1,3 HYNTR X
: DO 10 I =1,3 HYNTR
2. BMD(I,J) = 0.0 HYNTR
L= IF (BM(1) .LT.0.0)BMD(I,J) = BM(K) HYNTR !
e DNM(I,J) = Di2(I,J) HYNTR :
o 10K = K + 1 HYNTR K
L 15 IF(BM(1).GT.0.0)BMD(J,J) = 1.0 HYNTR \
o IF(BN(1).LT.0.0)CALL DOTT33(BN(8),D12,DNM) HYNTR
e ALP = TAB(1) HYNTR 5
il BET = TAB(2) HYNTR Y
s DO 20 I = 1,3 HYNTR ’
K ZM(I) = TAB(I+2) HYNTR 3
E'.:" 20 VN(I) = TAB(I+5) HYNTR {3
B23 C PUT VECTORS INTO *%’'S REFERENCE HYNTR
~ CALL DOT31(BMD,ZM,2) HYNTR '
0 CALL DOT31 (DNM,VN,V) HYNTR )
N DO 251 = 1,3 HYNTR ¥
W 25 ZVR(I) = Z(I) - V(I) - BET*R(I) HYNTR ’
'_}‘j c HYNTR )
° DO 40 ITER = 1,100 HYNTR
S CALL HYABF (BM,ZM,A,F(1)) HYNTR 3
o CALL HYABF (BN,VN,B,F(2)) HYNTR \
e CALL DOT31(BMD,A(1,2),AZ) HYNTR "
: CALL DOT31(DNM,B(1,2),BV) HYNTR A
= CALL HYDAD (BMD,A,DAD) HYNTR g
® CALL HYDAD (DNM,B,DBD) HYNTR |
7, CALL MAT31(DBD,R,S(1,5)) HYNTR
o CALL MAT31(DBD,ZVR,BZV) HYNTR
s C2 = CN#ALP HYNTR
-7 C SET UP S MATRIX HYNTR
= S(4,4) = 0.0 HYNTR
s $(5,5) = 0.0 HYNTR
3 S(4,6) = (1.0 - F(2))/P2 -V(1)#B2V(1) -V(2)#BZV(2) -V(3)#B2V(3) HYNTR
O
3&:: 255
:".
o .
e "
v »

\
Xy ‘ ( § DD AN INDOONN
Tl Sty BN \ 5 ettt ot dighingtodage

,,,,,,,,,,,,,




(1.0 - F(1D)/P1
5(4.5) -BV(1)#R(1) - BV(2)*R(2) - BV(3)#*R(3)
5(5,4) 0.0
DO 30 1 1,3
S(I,4) BV(I)
s(4,I) BV(I)
S(I,5) -C2#5(1,5)
S(5,I) AZ(I)
S(I,6) -AZ(I) - ALPxBV(I) ~ C2xBZV(I)
DO 30 J = 1,3
S(I,J) = Cl#DAD(I,J) + C2#*DBD(I,J)
CALL HYSOL(S,5,5)
TALP = ALP + 5(4,6)
IF(TALP.LE.O0.0)TALP = ALP/2.0
ALP = TALP
TBET = BET + 5(5,6)
IF(TBET.LE.0.0)TBET = BET/2.0
BET = TBET
58 = 0.0
22 = 0.0
PO 351 =1,3
S8 SS + DABS(S(I1,6))
Z(I) Z(I) + S(1,6)
ZZ 2Z + DABS(Z(I))
vV(I) Z(I) - BET#*R(I)

3% ZVR(I) = 0.0

CALL MAT31(BMD,Z,ZM)
CALL MAT31 (DNM,V,VN)

CONVERGENCE TEST DEPENDS ON REAL*4 (1.0E-5) OR REAL*8 (?7)
IF(SS.LT.1.0E-10#22)G0 TO 50
K=1
L =1
IF(BM(1).LT.0.0)K = 2
IF(BN(1).LT.0.0)L = 2
DO 371 =1,3
IF(DABS(ZM(I)) .GT.BM(X)) 2ZM(I) DSIGN(BM(K) ,ZM(I))
IF(DABS(VN(I)).GT.BN(L)) VN(I) DSIGN(BN(L) ,VN(I))
K=K+1
L=1L+1
CALL DOT31(BMD,ZM,Z)
CALL DOT31(DNM,VN,V)
po38rI =1,3
ZVR(I) = Z(I) - V(I) - BET#*R(I)
CONTINUE
WRITE (6, 45)
FORMAT (' HYNTR DID NOT CONVERGE, CONTACT IGNORED.’)
BET = 1.0
TAB(1) ALP
TAB(2) BET
DOS51+=1,3

5(5,6)
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R TAB(I+2) = ZM(I) HYNTR
v 55 TAB(I+5) = VN(I) HYNTR y
;l:p:l' RETURN HYNTR
()
Ay END HYNTR
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r DOUBLE PRECISION FUNCTION HYPEN(BD,E,V) HYPEN !
_— c REV IV 02/07/BTHYPEN .
h C POINT OF MAXIMUM PENETRATION HYPEN !
o C SOLVES FOR VALUE OF ALP USED BY PLELP HYPEN g
b C POWERS OF HYPERELLIPSOID MAY BE DIFFERENT HYPEN :
P IMPLICIT REAL#8(A-H,0-2) HYPEN g
) DIMENSION BD(24) ,E(3),V(3) HYPEN

il FX(A) = AxxE(1)#V(1) +A*#%E(2) #V(2) +A%*E(3)#V(3)-1.0 HYPEN P
ol L=1 HYPEN !
S VM = V(1) HYPEN v
P D010 I = 2,3 HYPEN ]
o IF (V(I).LE.VM) GO TO 10 HYPEN ]
( L=1 HYPEN

v VM = V(D) HYPEN .
oo 10 CONTINUE HYPEN "
0 A= V(1) + V(2) + V(D) HYPEN ]
ARG A= 1.0/A%*(1.0/E(L)) HYPEN )
e DEL = A/2.0 HYPEN s
. AP = 0.0 HYPEN

o 12 F = FX(A) HYPEN ]
S5 IF (DABS(F).LT.1.D-08) GO TO 40 HYPEN !
N IF (F) 16,40,14 HYPEN !
<1 14 IF (A-DEL.LE.0.0) DEL = A/2.0 HYPEN ;
o AP = A HYPEN N
’ FP = F KYPEN

i A = A - DEL HYPEN :
e GO TO 12 HYPEN :
;:.": 16 IF (AP.NE.0.0) GO TO 18 HYPEN ;
o A=A+ DEL HYPEN !
an GO TO 12 HYPEN i
5) 18 AM = A HYPEN

e FM = F HYPEN

SO 20 IF (FP.EQ.FM) GO TO 40 HYPEN N
E‘.C DEL = -FM# (AP - AM)/(FP - FM) HYPEN !
e AN = AM + DEL HYPEN !
" IF (AN.EQ.A) GO TO 40 HYPEN g
® A = AN HYPEN

e F = FX(A) HYPEN ,
it IF (DABS(F).LT.1.D-08) GO TO 40 HYPEN v
o IF (F) 18,40,22 HYPEN ;
e 22 FP = F HYPEN ¢
R AP - A HYPEN '
. GO TO 20 HYPEN

e 40 HYPEN = A HYPEN ,
A RETURN HYPEN o
95 END HYPEN \
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X SUBROUTINE HYREA (L,H,AREA,AB,BB) HYFIX o
c - REV IV 12/11/87HYFIX _
IMPLICIT REAL#8(A-H,0-2) HYREA ~§
DIMENSION H(2,2,5) EYFIX N
AREA = 0.0 HYREA %
W AB = 0.0 HYREA o
BB = 0.0 HYREA 5
IF (L.LT.2) GO TO 20 HYFIX -
DO 151 = 1,L HYFIX o
AR = H(1,1,I)#H(2,2,1) - H(1,2,I)%H(2,1,I) HYFIX .:::
IF (AR.EQ.0.0) GO TO 5 HYFIX Ry
AB = AB + AR#(H(1,1,I) + H(1,2,I)) HYFIX N
BB = BB + AR#(H(2,1,I) + H(2,2,1)) HYFIX Yo
AREA = AREA + AR HYREA )
; 5 AR = H(1,2,I)#H(2,1,1+1) ~ H(1,1,1+1)#H(2,2,1) HYFIX )
g IF (AR.EQ.0.0) GO TO 15 HYFIX -
( AB = AB + ARw(H(1,1,I+1) + H(1,2,1)) HYFIX 2
W BB = BB + AR#(H(2,1,I+1) + H(2,2,1)) ’ HYFIX .:',f
‘ AREA = AREA + AR HYREA s
PY 15 CONTINUE HYFIX .
: IF (AREA.LE.0.0) GO TO 20 HYFIX u
- AREA = 3.0%AREA HYREA '-::‘
- AB = AB/AREA HYREA g::
L BB = BB/AREA HYREA o
-, c AREA = AREA/6.0 HYREA &
20 RETURN HYREA -
END mx‘ ‘..
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N SUBROUTINE HYSOL(A,N,ND) HYSOL
b7 C REV IV 02/01/88MISDOT
! IMPLICIT REAL*8(A-H,0-2Z) HYSOL
DIMENSION A(ND,6) , MISDOT
e C ASSUMES PIVOT ON DIAGONAL , BYPASS 0°'S HYSOL
y Nl =N +1 HYSOL
.'g D0 20L = 1,N HYSOL
i IF(A(L,L) .EQ.0.0)G0 TO 20 HYSOL
) Ll =L +1 HYSOL
W DO 10 J = L1,N1 HYSOL
3:'.; 10 A(L,J) = A(L,J)/A(L,L) HYSOL
o IF(L.EQ.N)GO TO 20 HYSOL
32 D0 21 I = L1,N HYSOL
s IF(A(I,L).EQ.0.0)G0 TO 21 HYSOL
( DO 15 J = L1,Nl BYSOL
15 A(1,J) = A(I,s) - A(I,L)#*A(L,J) HYSOL
NN 21 CONTINUE HYSOL
oA 20 CONTINUE HYSOL
N IF(N.EQ.1)GO TO 30 HYSOL
Al C BACKUP HYSOL
° DO 25 L = 2,N HYSOL
N I =Nl-L HYSOL
e L1 =1 +1 HYSOL
,. DO 25 J = L1,N BYSOL
" 25 A(I,N1) = A(I,N1) - A(I,J)»A(J,N1) BYSOL
N 30 RETURN HYSOL

: ' END HYSOL
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X SUBROUTINE HYVAL(A,U,R,BD,L) HYVAL .
H c REV IV 12/11/87HYFIX e
s \MPLICIT REAL#8(A-H,0-2) HYVAL A
) C GIVEN A,U,R: COMPUTE A Z =AU + R HYVAL 7
> DIMENSION BD(24),U(3),R(3) ,RM(2) HYFIX e
{3 ONE = 1.0 HYFIX o
B POW = -BD(1) - 2.0 HYVAL te
3 C ARE THESE THE CORRECT TESTS?? BYFIX .
™ TEST = -BD(1)#0.000001 HYFIX !
" TESD = 0.000001 HYFIX 3
I CALL HYVBX(U,R,BD(2),M,RM) HYVAL o
o A=0.0 HYFIX o
! IF (M.LT.L) GO TO 50 HYFIX =
{ C THIS SHOULD NEVER HAPPEN - IMPLIES R IS OUTSIDE BOX HYFIX -
5 A = RM(L) HYVAL 0
W IF (DABS(A) .LT.TESD) GO TO 50 HYFIX 4
! DEL = A/5.0 HYFIX o
i NSTEP = 0 HYFIX bt
e C ITERATION LOOP HYFIX i
e 10 DEL = DEL/4.0 HYFIX P
\ NSTEP = NSTEP + 1 HYFIX :.:E;
= IF (NSTEP.LT.100) GO TO 12 BYFIX 3
! WRITE(6,11) M,A,DEL,F1,F2,L,RM(1),RM(2),U,R,BD HYFIX K
4 11 FORMAT(' HYV ',14,4F11.6,13,2F11.6/4X,3F11.6,4X,3F11.6/ HYFIX e
M *  4(2X,7F10.4/)) HYFIX
; STOP 102 HYFIX W
{ 12 F2 = HYVFN(A,U,R,BD,POW) HYFIX ™
) IF (DABS(F2).LT.TEST) GO TO 50 HYFIX o
. IF (F2) 20,50,30 HYFIX o
15 F2 = HYVFN(A,U,R,BD,POW) HYFIX o
* NSTEP = NSTEP + 1 HYFIX a
_ IF (NSTEP.LT.100) 63 TO 17 HYFIX .
R WRITE(6,11) M,A,DEL,F1,F2,L,RM(1),RM(2),U,R,BD HYFIX W
o STOP 103 HYFIX .‘;:'
! 17 IF (DABS(F2).LT.TEST) GO TO 50 HYFIX oy
e IF (F2) 20,50,35 HYFIX 3
L 20 IF (DSIGN(ONE,A).EQ.DSIGN(ONE,A+DEL)) GO TO 22 HYFIX :
A= A/2.0 ' HYFIX X
o DL = -A HYFIX 4
- GO TO 23 HYFIX Nt
.~: 22 DL = DEL HYFIX i
b2 A = A+ DEL HYFIX R
23 F1 = F2 HYFIX
e GO TO 15 HYFIX
K. 25 F2 = HYVFN(A,U,R,BD,POW) RYFIX
Ry NSTEP = NSTEP + 1 HYFIX
\ IF (NSTEP.LT.100) GO TO 27 HYFIX
R WRITE(6,11) M,A,DEL,F1,F2,L,RM(1) ,RM(2),U,R,BD HYFIX
& STOP 104 HYFIX
e 27 IF (DABS(F2) .LT.TEST) GO TO S0 HYFIX
rd
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IF (F2) 35,50,30

IF (DSIGN(ONE,A) .EQ.DSIGN(ONE,A-DEL)) GO TO 32
A = A/2.0

DL = -A

GO TO 33

DL = -DEL

A = A - DEL

Fl = F2

GO TO 26

IF (F1.EQ.F2) GO TO 50

A = A + F2#DL/(F1 - F2)

IF (DABS(DEL).GT.TESD) GO TO 10

RETURN
END
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SUBROUTINE HYVBX(Q,S,B,M,RM) HYVBX
REV IV 02/07/8THYVBX

IMPLICIT REAL#*8(A-H,0-2) HYVBX
DIMENSION Q(3),S(3),B(3) ,BRM(2) HYVBX
C FINDS LIMITS OF BOX IN DIRECTION Q, 2Z = R#Q + § HYVBX
LOGICAL VAL HYVBX
M=0 HYVBX
€C=-1.0 HYVBX
DO 301I1-=1,3 HYVBX
IF(Q(I).EQ.0.0)GO TO 30 HYVBX
DO 25 K = 1,2 HYVBX
VAL = .TRUE. HYVBX
D = C*B(I) - S(I) HYVBX
DO 10 J = 1,3 HYVBX
IF(J.EQ.I)GO TO 10 HYVBX
IF(DABS(D*Q(J) + S(J)%Q(I)).GT.DABS(B(J)*Q(I)))VAL = ,.FALSE. HYVBX
IF (DABS (R#Q(J) + S(J)).GT.B(J))VAL = _FALSE. HYVBX
CONTINUE HYVBX
IF(.NOT.VAL)GO TO 25 HYVBX
R = D/Q(I} HYVBX
IF(M.EQ.0)GO TO 20 HYVBX
DO IS L = 1I,M HYVBX
IF(R.EQ.RM(L)) GO TO 25 HYVBX
CONTINUE HYVBX
M=M+1 HYVBX
RM(M) = R HYVBX
c=-C HYVBX
CONTINUE HYVBX
IF(M.EQ.0)GO TO 35 HYVBX
IF(RM(1) .LT.RM(2))GO TO 35 HYVBX
R = RM(1) HYVBX
RM(1) = RM(2) HYVBX
RM(2) = R HYVBX
RETURN HYVBX
END HYVBX
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DOUBLE PRECISION FUNCTION HYVFN(A,U,R,B,P)

IMPLICIT REAL#*8(A-H,0-2)
DIMENSION U(3) ,R(3),B(24)
F=-1.0
pO10I = 1,3

= A*U(I) + R(I)

= B(I+16)
F (P.GT.0.0) C = HYFCN(C,Z,B(I+1),P)
F = F ¢+ CaZxx2
HYVFN = F
RETURN
END
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' SUBROUTINE IMPLS2 (MODE,J,H) IMPLS2

o c REV IV 07/24/86SLIP v
de c CALLED BY SUBROUTINE UPDATE WHEN JOINT J LOCKS TO APPLY IMPULSE  IMPLS2 ¥
N2 c TO SET P.(D(M)'W(M) - D(N)'W(N)) = 0 IMPLS2 v
,?gw c IMPLS2 W
" c ARGUMENTS : IMPLS2 v
) c MODE - 0: FULL LOCK P=1 IMPLS2 i
23N c 1: AXIS (H) FREE P = I-HE' IMPLS2 b
h c -1: AXIS (H) LOCKED P = HH' IMPLS2 i
o c IMPLS2 3
N c J - JOINT IDENTIFICATION NUMBER IMPLS2 i
e c IMPLS2 {
i c H - AXIS VECTOR IMPLS2

e c IMPLS2 i
o c IMPLS2 o
A IMPLICIT REAL*8(A-H,0-Z) IMPLS2 A
o COMMON/CONTRL/ TIME,NSEG,NJNT, NPL,NBLT,NBAG,NVEH,NGRND, IMPLS2 q
o » NS,NQ,NSD,NFLX,NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG ~ PAGE A
o COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30) ,02(3,30) , IMPLS2

0.7 * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) IMPLS2 A
o COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP h
o * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), IMPLS2 y
o * JNT(30) ,IPIN(30) ,ISING(30) ,1GLOB(30) ,JOINTF(30)  IMPLS2 Y
K COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60) , INPLS2 )
. * F(3,30),7Q(3,30) ,WJ(30),A11(3,3,30) SLIP '
‘ COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), IMPLS2 M
0 * HHT (3,3,12) ,RK1(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) , INPLS2 "
fﬁ* * RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), IMPLS2 0
v * KQ1(12) ,KQ2(12) ,KQTYPE(12) IMPLS2 "
L% COMMON/FLXBLE/ HF(4,12,8),B4%Z(3,3,24),V4(3,8) ,NFLEX(3,8) IMPLS2 2t
J COMMON/TEMPVS/ SM(3) ,SN(3) ,TM(3,3),TN(3,3),T(3,4),TT(3,4) IMPLS2 .
o DIMENSION TWA(3,3,30) ,TLA(3,3,30) ,H(3) IMPLS2 iy
(17 CALL ELTIME(1,28) IMPLS2 0
biss M = JNT(J) IMPLS2

k2 N = J+l IMPLS2 )
(- DO 20 L=1,3 IMPLS2 .
> DO 12 K=1,NGRND IMPLS2 »
plo DO 12 I=1,3 IMPLS2 "
NhY U1(I,K) = 0.0 IMPLS2 N
N 12 U2(1,K) = 0.0 IMPLS2 g
ol DO 13 K=1,NJNT IMPLS2 A
3 DO 13 I=1,3 IMPLS2 .

. VI(1,K) = 0.0 IMPLS2 0

K 13 V2(I,K) = 0.0 IMPLS2 &
e IF (NQ.LE.0) GO TO 15 IMPLS2 "
o DO 14 K=1,NQ IMPLS?2 )
%} DO 14 I=1,3 IMPLS2 f
. 14 V3(I,K) = 0.0 IMPLS2

e 15 IF (NFLX.EQ.0) GO TO 18 IMPLS2

o5 DO 19 K=1,NFLX IMPLS2
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DO 19 I=1
V4(I ,K) =
DO 16 I=1

0

- s
- -
o
a—

2
-

'3
0.
'3
U2(1,m RPHI(I ,M)#D{I,L,M)

U2(I,N)} =-RPHI(I,N)#*D(I,L,N)

CALL DAUX(L)

DO 17 K=1,NGRND

DO 17 1=1,3

TLA(I,L,K) SEGLA(I,X)

TwA(I,L,K) WMEGD (I ,K)

CONTINUE

CALL DOT33(D(1,1,.M),TWA(1,1,.M),TM)

CALL DOT33(D(1,1,N),TWA(1,1,M),TN)

CALL DOT31(D(1,1,M) ,WMEG(1,M), SM)

CALL DOT31(D(1,1,N) ,WMEG(1,N), SN)

DO 22 I=1,3

DO 21 K=1,3

T(I,K) = TM(I,K) - TN(I,K)

TT(I,K) = T(I,K)

T(I,4) = SN(I) - SM(I)

TT(I,4) = H(D)

IF (MODE.GE.O) CALL DSMSOL(T,3,3)

IF (MODE.GT.0) CALL DSMSOL({TT,3,3)

IF (MODE) 24,29,25

ST = 0.0

STT = XDY(H,T,H)

GO TO 26

ST = 1.0

STT = -(H(1)*TT(1,4) + H(2)%*TT(2,4) + H(3)%TT(3,4))
STT (H(1)» T(1,4) + H(2)* T(2,4) + H(3)* T(3,4))/STT
DO 27 I=1,3

T(I,4) = ST#T(I,4) + STT#TT(I,4)

DO 30 K=1,NGRND

DO 30 I=1,3

DO 30 L=1,3

SEGLV(I ,K) = SEGLV(I,K) + T(L,b4)*TLA(I,L,K)

WMEG (I,K) = WMEG (I,K) + T(L,4)*TWA(I,L,K)

IF (NPRT(3) .NE.0) CALL PRINT(6HIMPLS2)

CALL ELTIME(2,28)

RETURN

END
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- SUBROUTINE IMPULS(I1,I2,I3) IMPULS

. c REV IV 07/24/86SLIP "
ey c ARGUMENTS: Il = 1 - IMPULS FOR PLELP. IMPULS '
N c 3 - IMPULS FOR SEGSEG. IMPULS 3
"3 c 4 - IMPULS FOR VISPR OR EJOINT IMPULS v
b, c I2 = INDEX OF CONTACTING SEGMENT OR JOINT AXIS IMPULS "
R c I3 = INDEX OF PLANE, SEGMENT OR JOINT AXIS IMPULS .
", c IMPULS g
‘;"a c IMPULS ;
IMPLICIT REAL#*8 (A-H,0-2) IMPULS ;4
o COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, IMPULS §
s * NS,NQ,NSD,NFLX,NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE i
" COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,U2(3,30) , IMPULS :
(, | * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) IMPULS :
o COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP ]
o * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), IMPULS ]
W * JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF (30) IMPULS :
W COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60) ,A22(3,3,60) ,IMPULS X
L * F(3,30),TQ(3,30) ,WJ(30),A11(3,3,30) SLIP :
.2 COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG(  30) ,MNBAG(  6), IMPULS ,
e * MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6), IMPULS 4
.Cj" * NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) IMPULS ‘
o COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), IMPULS t
o * HHT (3,3,12) ,RK1(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) , IMPULS J
i RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), IMPULS '
o * KQ1(12) ,KQ2(12) ,KQTYPE(12) IMPULS "
oo COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24),V4(3,8) NFLEX(3,8) IMPULS N
e COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R2I(3),JSTOP(4,2,30) IMPULS Y
o COMMON/TABLES/MXNTI ,MXNTB,MXTB1,MXTB2 ,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB o
e DIMENSION TEMP(3),DWR1(3) ,DWR2(3) ,DWR3(3) ,DWR4(3) ,VREL(3),DV(3)  IMPULS K
f)/ IF (TIME.EQ.0.0) GO TO 99 IMPULS
. c IMPULS o
o c SPECIAL SETUP FOR CALL TO SUBROUTINE DAUX IMPULS '_
pole c REPLACE SETUP WITH U1,U2,V1,V2,V3 = 0. IMPULS N
o c ASSUME OTHER ARRAYS FROM PREVIOUS CALL TO DAUX. IMPULS "
UL c IMPULS N
. CALL ELTIME(1,27) IMPULS -
e CALL OUTPUT(0) IMPULS ”
% KQTEST = 0 IMPULS :;.
» NT = 0 IMPULS 0
) IF (I1.EQ.1) NT = NTPL (I2,I3) IMPULS N
E:; IF (I1.EQ.3) NT = NTSEG(I2,I13) IMPULS ]
° IF (NT.EQ.0) GO TO 29 IMPULS |
- KQ = -NTAB(NT+1) IMPULS 3
5 IF (KQ.LE.0) GO TO 29 IMPUL. )
ot KQTYPE(KQ) = IABS(KQTYPE(KQ)) IMPULS ‘
o CALL DAUX(0) IMPULS ot
- 29 IF (NQ.LE.0) GO TO 31 IMPULS \
.’ DO 30 J=1,NQ IMPULS '
3 DO 30 I=1,3 IMPULS |
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. 30 V3(I,J) = 0.0 IMPULS
- 31 DO 32 J=1,NGRND IMPULS
» DO 32 I=1,3 IMPULS
R U1(I,d) = 0.0 IMPULS
o 32 U2(1,J) = 0.0 IMPULS
D IF (NJNT.LE.0) GO TO 21 IMPULS
N DO 33 J=1,NJNT IMPULS
5 DO 33 I=1,3 IMPULS
8 VI(I,J) = 0.0 IMPULS
o 33 v2(I,J) = 0.0 IMPULS
e 21 IF (NFLX.EQ.0) GO TO 23 IMPULS
Y DO 22 J=1,NFLX IMPULS
> DO 22 I=1,3 IMPULS
% 22 V4(I1,J) = 0.0 IMPULS
. c IMPULS
o c REPLACE CALLS TO CONTACT AND VISPR WITH SINGLE CALL IMPULS
X c AT FIRST CONTACT IF NOT CONSTRAINT. IMPULS
i C IMPULS
° 23 IF (I1.NE.1) GO TO 34 IMPULS
o NT = NTPL(I2,13) IMPULS
-, Ml = MPL(1,12,13) IMPULS
% M2 = MPL(2,12,13) IMPULS
} M3 = MPL(3,12,I3) IMPULS
2 CALL PLELP(M2,M3,M1,13,NT) IMPULS
‘ IF (NTAB(NT+1).LT.0) GO TO 37 IMPULS
5 K1 = M2 IMPULS
| K2 = Ml IMPULS
:ﬁ GO TO 39 IMPULS
:b 34 IF (I1.NE.3) GO TO 35 IMPULS
gﬁ NT = NTSEG(I2,I3) IMPULS
” M1 = MSEG(1,12,13) IMPULS
W M2 = MSEG(2,12,13) IMPULS
t M3 = MSEG(3,12,13) IMPULS
o CALL SEGSEG(I3,MI,M2,M3,NT) IMPULS
s IF (NTAB(NT+1).LT.0) GO TO 37 IMPULS
), Kl = 13 IMPULS
K2 = M2 IMPULS
" G0 TO 3v IMPULS
By 35 IF (I1.NE.4) WRITE (6,36) I1,12,I3 IMPULS
o 36 FORMAT ('O IMPROPER ARGUMENTS TO SUBROUTINE IMPULS’/ IMPULS
~ » ' ARGUMENTS = ', 316 / IMPULS
[ . ' PROGRAM TERMINATED' ) IMPULS
° IF (I1.NE.4) STOP 33 IMPULS
s c IMPULS
‘ c RECALL VISPR FOR JOINT STOP. IMPULS
Y c IMPULS
< IF (IABS(IPIN(I3)).NE.4) GO TO 25 IMPULS
- CALL EJOINT(IZ,13) IMPULS
° GO TO 26 IMPULS
o 25 CALL VISPR(12,13) IMPULS
1
"
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R 26 K1 = IABS(JNT(I3)) IMPULS )
! K2 = 13+1 IMPULS
’ GO TO 39 IMPULS "
c IMPULS ¢
c SET UP SPECIAL Ul,U2 FOR FIRST CONTACT OF CONSTRAINT. IMPULS \
c IMPULS N
37 KQ = -NTAB(NT+1) IMPULS \
KQTEST = 1 IMPULS "
KQTYPE(KQ) = -IABS(KQTYPE(KQ)) IMPULS '
K1 = KQ1(KQ) IMPULS )
K2 = KQ2(KQ) IMPULS i
IF (K1.GT.NSEG) GO TO 38 IMPULS ;
CALL MAT31(A13(1,1,2#KQ-1),QQ(1,KQ),U1(1,K1)) IMPULS :
CALL MAT31(A23(1,1,2#KQ-1),QQ(1,KQ),U2(1,K1)) IMPULS
38 IF (K2.GT.NSEG) GO TO 39 IMPULS .§
CALL MAT31(A13(1,1,2#KQ ),QQ(1,KQ),Ul(1,K2)) IMPULS v
CALL MAT31(A23(1,1,2%KQ ),QQ(1,KQ),U2(1,K2)) IMPULS 4
C IMPULS §
c FINAL SETUP OF Ul AND U2 IMPULS »
c IMPULS .
39 DO 40 J=1,NGRND IMPULS )
DO 40 I=1,3 IMPULS 4
Ul(I,J) = UI(I,J)*RW(J) IMPULS ‘
40 U2(1,J) = U2(I,J)*RPHI(I,J) IMPULS '
CALL DAUX(I1) IMPULS
IF (KQTEST.EQ.1) KQTYPE(KQ) = IABS(KQTYPE(KQ)) IMPULS :
IF (NPRT(10).NE.0) CALL PRINT (6HPREIMP) IMPULS i
IF (I1.GT.3) GO TO 51 IMPULS 1
IF (NPRT(10).NE.O0) WRITE (6,42) R1I,R2I IMPULS ;
42 FORMAT ('0'/(6G20.8)) IMPULS N
CALL CROSS(WMEG (1,K1),R1I(1),TEMP) IMPULS :
CALL DOT31(D(1,1,K1),TEMP,DWR1(1)) IMPULS n
CALL CROSS(WMEG (1,K2),R2I(1),TEMP) IMPULS "
CALL DOT31(D(1,1,K2),TEMP,DWR2(1)) IMPULS v
CALL CROSS(WMEGD(1,K1) ,R1I(1),TEMP) IMPULS 4
CALL DOT31(D(1,1,K1),TEMP,DWR3(1)) IMPULS \
CALL CROSS (WMEGD (1,K2) ,R2I (1) ,TEMP) IMPULS <
CALL DOT31(D(1,1,K2),TEMP,DWR4(1)) IMPULS .
TVREL = 0.0 IMPULS v,
TV = 0.0 IMPULS v
DO 50 I=1,3 IMPULS v
VREL(I) = SEGLV(I,X1)+DWR1(I) - SEGLV(I,K2)-DWR2(I) IMPULS X
DV (I) = SEGLA(I,K1)+DWR3(I) - SEGLA(I,K2)-DWR4(I) IMPULS
TVREL = TVREL + TTI(I)*VREL(I) IMPULS
YA 50 TDV = TDV  + TTI(I)*DV (I) IMPULS X
- GO TO 53 IMPULS N
51 CALL DOT31(D(1,1,K1) ,WMEG (1,K1) ,DWR1(1)) IMPULS X
b CALL DOT31(D(1,1,K2) ,WMEG (1,K2),DWR2(1)) IMPULS Iy
SO CALL DOT31(D(1,1,K1) ,WMEGD(1,K1),DWR3(1)) IMPULS ;
., CALL DOT31(D(1,1,K2) ,WMEGD(1,K2) ,DWR4 (1)) IMPULS
2
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e TVREL = 0.0 IMPULS
W TDV = 0.0 IMPULS
i DO 52 I=1,3 IMPULS
g VREL(I) = DWR1(I) - DWR2(I) IMPULS
s DV (I) = DWR3(I) - DWR4(I) IMPULS
o TVREL = TVREL + TTI(I)*VREL(I) IMPULS
') 52 TDOV = TDV  + TTI(I)*DV (1) IMPULS _
: 53 ALPHA = 0.0 IMPULS §
Iy c NOTE: CREST IS SUPPLIED AS (1+E)/2 WHERE E IS THE CLASSICAL IMPULS ‘

i c COEFFICIENT OF RESTITUTION BUT WITH A RANGE OF -1 TO +1. IMPULS
s c CREST HAS A RANGE OF 0 TO +1 WHERE 0 (E=-1) REPRESENTS NO IMPULSE.IMPULS
( . c IMPULS
o IF (TDV.NE.0.0) ALPHA = -2.0%CREST*TVREL/TDV IMPULS
AW IF (NPRT(10).NE.0) WRITE (6,42) DWR1,DWRZ,DWR3,DWR4, IMPULS :
W TTI,VREL,DV, IMPULS ;
s TVREL, TDV,CREST, ALPHA IMPULS
DO 60 J=1,NGRND IMPULS
. DO 60 I=1,3 IMPULS ,
o SEGLV(I,J) = SEGLV(I,J) + ALPHASEGLA(I,J) IMPULS 2
oS 60 WMEG (I,J) = WMEG (I,J) + ALPHAXWMEGD(I,J) IMPULS .
B IF (NPRT(10) .NE.0) CALL OUTPUT(1) IMPULS
g \ IF (NPRT( 3).NE.0) CALL PRINT(6HIMPULS) IMPULS
e CALL ELTIME(2,27) IMPULS
S 99 RETURN IMPULS
i END IMPULS
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SUBROUTINE INITAL INITAL

REV IV 07/24/86SLI1P

PERFORMS CARD INPUT AND COMPUTATIONS FOR INITIAL INITAL

POSITIONING OF

THE CRASH VICTIM'S BODY SEGMENTS. INITAL
INITAL

IMPLICIT REAL*8(A-H,0-2) INITAL

COMMON/CONTRL/
*

COMMON/SGMNTS/
*

COMMON/DESCRP/
*

*

COMMON/VPOSTN/
*

COMMON/TITLES/

*
COMMON/CEULER/
*

TIME,NSEG,NJNT,NPL,NBLT ,NBAG,NVEH, NGRND, INITAL
NS ,NQ,NSD,NFLX,NHRNSS ,NWINDF ,NJNTF ,NPRT (36) ,NPG PAGE

D(3,3,30) ,WMEG(3,30) ,WMEGD(3,30) ,U1(3,30),U2(3,30) ,INITAL
SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) INITAL
PHI(3,30),W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

RPHI(3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), INITAL
JNT (30) ,IPIN(30) ,ISING(30),IGLOB(30),JOINTF(30) INITAL
ZPLT(3) ,SPLT(3) ,AXV(3,6) ,VATAB(6,501,6), VEHICL
VT0(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) INITAL
DATE (3) ,COMENT (40) , VPSTTL (20) ,BDYTTL(5), INITAL
BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), INITAL
JOINT(30) ,CGS(30) ,JS(30) INITAL
IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30), JDRIFT
FE(3,30) ,TQE(3,30),CONST(5,30) JDRIFT

REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT INITAL
LOGICAL#*1 CGS,JS INITAL

COMMON/CNSNTS/
¥

COMMON/TEMPVS/

PI,RADIAN,G,THIRD,EPS(24), INITAL
UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
TMP(140) ,WMGDEG(3,30),T(3),S(3) ,A(3,2),2(3,3) SLIP

NOTE : CHAIN ALSO USES TEMPVS. INITAL
DIMENSION YPR(3,30) , IYPR(4,30) INITAL

INPUT CARD G.1.

INITAL
A (PLOT COORDINATES OF VEHICLE REFERENCE ORIGIN) INITAL
INITAL

READ(5,22) ZPLT,I1,J1,12,J2,13 INITAL
FORMAT(3F10.0,5I4) INITAL

S(l1) = 10.0
S(2) 6.0
S(3) 1.0

IF J1%0, INPUT

IF (J1.NE.O)
SPLT(1)
SPLT(2)
SPLT(3)
WRITE (6,23)
NPG=NPG+1

ARk

* ’ ZPLT(X)
* ’ SPLT(1)

__ : ,.l, ,
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INITAL
INITAL
INITAL
INITAL
CARD G.1.B (PLOT SCALING INPUT) INITAL
INITAL
READ (5,22) S INITAL

1.0/5(3) INITAL
1.0/8(3) INITAL
-{5(1)/8(2))/8(3) INITAL

NPG,ZPLT,I1,J1,12,J2,13,8 PAGE
PAGE

23 FORMAT('1 SUBROUTINE INITAL INPUT',98X, 'PAGE',I5/120X,'CARD G.1'/ PAGE

ZPLT(Y) ZPLT (2) Il Jl 12 J2 I3’ ,INITAL
SPLT(2) SPLT(3)'/3F10.0,516,3F10.2) INITAL
INITAL

INPUT CARDS G.2.A - G.2.N INITAL

INITAL

AR
At

- Pewa




"~ L\
i :
o
{ }_,4
2 '
- C INITIAL LINEAR POSITION (IN) AND (IF I3=1) VELOCITY (IN/SEC) INITAL
A c OF EACA BASE BODY SEGMENT. IF I13=0, VELOCITY WILL BE SET TO INITAL \
"3 c INITIAL VELOCITY OF VEHICLE. INPUTS IN INERTIAL REFERENCE. INITAL )
o c INITAL g
‘¢£ DO 37 J=1,NSEG INITAL '
¢ IF(J.GT.1.AND.IABS (JNT(J-1)).GT.0) GO TO 37 INITAL )
}«) READ(5,24) (SEGLP(I,J),I=1,3),(SEGLV(I,J),I=1,3) INITAL
Sy 24 FORMAT (6F10.0 , 413) INITAL !
§$§ IF(I3.GT.0) GO TO 37 INITAL ]
o DO 36 1=1,3 INITAL 5
1o 36 SEGLV(I,J) = SEGLV(I,NVEH) INITAL ]
s 37 CONTINUE INITAL '
( | c INITAL
e c INPUT CARDS G.3.A - G.3.N INITAL 4
ANy c INITAL !
e c FOR EACH BODY SEGMENT SUPPLY YAW, PITCH AND ROLL (DEGREES) INITAL ¢

o c AND (IF I3=1) THE ANGULAR VELOCITY IN LOCAL REFERENCE (DEG/SEC). INITAL '
o c IF I3=0, THE ANGULAR VELOCITY (BLANK ON INPUT CARDS) WILL BE SET INITAL ¢
L c EQUAL TO THE INITIAL ANGULAR VELOCITY OF THE VEHICLE. INITAL ,
T C INITAL )
i FIRST = 0.0 INITAL A
o DO 40 J=1,NSEG INITAL ¥
P READ (5,24) (YPR(I,J),I=1,3),(WMGDEG(I,J),I=1,3),(IYPR(I,J),I=1,4) INITAL ¢
[5o ID1 = IYPR(1,J) INITAL -
- DO 38 1=1,3 INITAL .
K.+ IF (ID1.EQ.0) IYPR(I,J) = I INITAL ;
-2 38 WMEG(I,J) = WMGDEG(I,J) *RADIAN INITAL ]
o IF (ID1.GE.0) GO TO 60 INITAL 4
e c INITAL k

2 c READ CARD G.3.J2 FOR SEGMENT NO. J WHEN IYPR(1,J) IS NEGATIVE.  INITAL N
o c INITAL :
o READ (5,24) A,II,IK,JJ,JK INITAL 3

Ny 1J = II INITAL !
;ﬁﬁ LK = IK INITAL 4
'*ﬁﬁ DO 54 K=1,2 INITAL
Tt IF (IJ.GT.0) GO TO 52 INITAL
o DO 51 I=1,3 INITAL -
ol 51 Z(I,LK) = A(I,K) INITAL :
P43 GO TO 53 INITAL O
nds 52 DAl = A(1,K)*RADIAN INITAL
0 DA2 = A(2,K)*RADIAN INITAL
e SAl = DSIN(DAI) INITAL .
%, SA2 = DSIN(DA2) INITAL 1
LA CAl = DCOS(DAI1) INITAL ]
P CA2 = DCOS(DA2) INITAL d
e IJ1 = 1J+1 INITAL '
SOy 1J2 = 1J+2 INITAL f
N IF (IJ1.GT.3) IJ1= 1J1-3 INITAL :
Yo IF (1J2.GT.3) I1J2= 1J2-3 INITAL '
iy SGN = 1.0 INITAL
AQ:
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IF (SA1.LT.0.0 .AND. CA2.LT.0.0) SGN = -1.0 INITAL
2(1J ,LK) SGN*SA1#CA2 INITAL
2(1J1,LK) SGN*SA1%SA2 INITAL
Z2(1J2,LK) SGN#CA1x%CA2 INITAL
1Jd = JJ INITAL
LK = JK INITAL
ZDOTIJ = Z(1,IK)*2Z(1,JK) + 2(2,IK)*2(2,dK) + Z(3,IK)*Z(3,JK) INITAL
ZDOTII Z(1,IKY*Z(1,IK) + Z(2,IK)*Z2(2,IK) + Z(3,IK)*Z2(3,IK) INITAL
RATIO = ZDOTIJ/ZDOTII INITAL
DO 55 1I=1,3 INITAL
Z(1,JK) = 2(I,JK) - RATIOxZ(I,IK) INITAL
LK = 6-IK-JK INITAL
IT = MOD(JK-IK+3,3) INITAL
IF (IT.EQ.1) CALL CROSS{(Z(1,IK),Z(1,JK),2(1,LK)) INITAL
IF (IT.EQ.2} CALL CROSS(Z(1,JK),Z2(1,IK),Z(1,LK)) INITAL
DO 57 K=1,3 INITAL
IYPR(K,J) = 4-K INITAL
SUM = 0.0 INITAL
DO 56 1I=1,3 INITAL
SUM = SUM + Z(I,K)*%2 INITAL
SQUM = DSQRT(SUM) INITAL
po 57 1I=1,3 INITAL
D(K,I,J) = Z(I,K)/SQUM INITAL
CALL YPRDEG (D(1,1,J),YPR(1,J)) INITAL
IF (FIRST.EQ.0.0) WRITE (6,58) INITAL
58 FORMAT('C INITIAL ANGULAR ROTATIONS COMPUTED FROM CARDS G.3.J2'// INITAL
' SEGMENT’, 10X, 'SEGMENT PRIMARY AXIS', INITAL

12X, 'SEGMENT SECONDARY AXIS',30X,'ANGULAR ROTATIONS (DEG)'/INITAL

' NO. SEG',9X,'Al’,8X,’'A2’',8X,'A3',11X,’B1’',8X,'B2’,8X, INITAL
'B3’,7X,'I1 IK JJ JK',9X,’'YAW’ ,6X,'PITCH’,5X, 'ROLL'/) INITAL

FIRST = 1.0 INITAL
WRITE (6,59) J,SEG(J},A,II,IK,JJ,JK, (YPR(I,J),I=1,3) INITAL
FORMAT (I4,1X,A4,3X,3F10.3,3X,3F10.3,3X,414,3X,3F10.3) INITAL
M = IYPR(4,J) INITAL
IF (M.EQ.0) M=NGRND INITAL
JF (M.GE.J .AND. M.LE.NSEG) STOP 24 INITAL
IF (J.EQ.1) GO TO 80 VAXCHG
IF (M.LT.0 .AND. -M.NE.IABS(JNT(J-1))} STOP 25 INITAL
CALL DRCIJK (D,YPR,IYPR,HT,J) VAXCHG
IF (I3.GT.0) GO TO 40 INITAL
CALL DOT31(D(1,1,NVEH) ,WMEG(} ,NVEH),T) INITAL
CALL MAT31(D(1,1,J),T,WMEG(1,J)) INITAL
DO 39 I=1.,3 INITAL
WMGDEG (I ,J) = WMEG(I,J)/RADIAN INITAL
CONTINUE INITAL
CALL VEHPOS -NITAL
IF(NJNT.EQ.0) GOTO 41 JDRIFT
CALL CHAIN(0) JDRIFT
CALL EJOINT(1,0) JDRIFT
DO 62 J=1,NJNT JDRIFT
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7 IF(IABS(IPIN(J)).NE.4) GOTO 62 JDRIFT
oy IF (IEULER(J) .NE.2) GOTO 62 JDRIFT i
N DAl = ANG(2,J) + CONST(2,J) JDRIFT A
L CONST(4,J) = DCOS(DA1) JDRIFT !
e CONST(5,J) = DSIN(DAl) JDRIFT ]
e 62 CONTINUE JDRIFT .
») c INITAL
= c OUTPUT INITIAL BODY SEGMENT POSITIONS. INITAL "
B c INITAL h
- 41 WRITE (6,42) UNITL,UNITL,UNITT JDRIFT M
e 42 FORMAT ('O INITIAL POSITIONS (INERTIAL REFERENCE)',70X,'CARDS G.2'/INITAL 4
o * /' SEGMENT',11X,'LINEAR POSITION (',A4,')’, INITAL X
o * 14X, 'LINEAR VELOCITY (’,A4,'/'.A4,')'/ AFREVS
Y * ' NO. SEG',2(9%,'X’,11X,'Y’,11X,'Z',5X) ) INITAL v
L WRITE (6,43) (J,SEG(J), (SEGLP(I,J),I=1,3),(SEGLV(I,J),I=1,3) INITAL ¢
My * ,J=1,NSEG) INITAL o
‘ﬁﬁ? 43 FORMAT(14,1X,A4,3X,3F12.5,3X,3F12.7) INITAL
i WRITE (6,44) UNITT INITAL i
° 44 FORMAT ('O INITIAL ANGULAR ROTATION AND VELOCITY’,T1X,'CARDS G.3'//INITAL
e * ' SEGMENT',11X,'ANGULAR ROTATION (DEG)’, AFREVS \
Lo * 14X, ' ANGULAR VELOCITY (DEG/',A4,')’'/ INITAL f
.4 * ' NO. SEG',8X,'YAW’,8X,'PITCH’,7X,'ROLL’, INITAL 3
AN * 13X,°’X’,11X,'Y’,11X,'2" , 15X, 'IYPR' ) INITAL :
o WRITE (6,46) (J,SEG(J),(YPR(I,J),I=1,3), (WMGDEG(I,bJ),I=1,3), INITAL
! * (IYPR(I,J),I=1,4),J=1,NSEG) INITAL _
oy 46 FORMAT(14,1X,A4,3X,3F12.5,3X,3F12.5,3X,414) INITAL ]
oo IF (I3.EQ.0) WRITE (6,45) INITAL Y
o 45 FORMAT ('O LINEAR AND ANGULAR VELOCITIES HAVE BEEN SET EQUAL TO THEINITAL °
o * INITIAL VEHICLE VELOCITIES.') INITAL R
Y IF (NHRNSS.NE.0) CALL HBPLAY INITAL v
IF (I1.EQ.15) CALL EQUILB (YPR,IYPR) INITAL
. CALL UNITI1(0) JDRIFT e
e CALL ROTATE INITAL X
R CALL ELTIME(2,2) INITAL 3
0 RETURN INITAL 0
2 END INITAL f
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oo SUBROUTINE INTERS(A,B,XM,T,X,V,AX) INTERS h
{ c REV IV 07/23/86TWOPI .
PO c DETERMINES INTERSECTION OF ELLIPSOIDS INTERS N,
;:'-:;’ C X'AX = 1 INTERS
Gyl c (X'-M')B(X-M) = 1 INTERS ‘
o c WHERE A AND B ARE ELLIPSOID MATRICES INTERS
0. c IF T ENTERS AS +1.0 , A IS EXTERNAL TO B AND INTERS "
») c AS -1.0 , A IS INTERNAL TO B. INTERS :
K- c INTERS 3
Kl c IF V ENTERS AS NON-ZERO, WILL USE PREVIOUS VALUE FOR START. INTERS by
o c (AX) RETURNS AS (A)*(X). INTERS 4
iy c INTERS "
A c RETURNS T>! - NO INTERSECTION INTERS A
( c T<1 - INTERSECTION IN WHICH CASE X WILL INTERS
o c CONTAIN COORDINATES OF CONTACT OF INTERS v
S c CONTRACTED ELLIPSOIDS. INTERS Y
o c INTERS ¢
o IMPLICIT REAL*8 (A-H,0-Z) INTERS Y
R DIMENSION A(3,3),B(3,3),XM(3),X(3) INTERS
& DIMENSION C(3,4),Z(3) ,BM(3) ,AX(3),AM(3) INTERS "
P EQUIVALENCE (Z(1),C(1,4)) INTERS "
e COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), INTERS g
Wy * UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI .
g. > o INITIALIZATION INTERS "
) c EVALUATE BM,M’'AM,M’BM INTERS e
{ c SET N=0, V=K BM/M'AM INTERS ’
[ N=0 INTERS !
o BMM = 0.0 INTERS o
e AMM = 0.0 INTERS bt
}{3 DO 11 I=1,3 INTERS g
‘o BM(I) = 0.0 INTERS ¢
) AM(I) = 0.0 INTERS oy
Ty DO 10 J=1,3 INTERS “;
) IF (DABS(A(I,J)).LT.EPS(20)) A(I,J) = 0.0 INTERS o
_'::3 AM(I) = AM(I) + A(I,J)*XM(J) INTERS 2
e IF (DABS(B(I,J)).LT.EPS(20)) B(I,J) =0.0 INTERS N,
Al 10 BM(I) = BM(I) + B(I,J)*XM(J) INTERS ot
o BMM = BMM + XM(I)*BM(I) INTERS .
e 11 AMM = AMM + XM(I)*AM(I) INTERS ¢
e IF (V.EQ.0.0) V=TxDSQRT (BMM/AMM) INTERS »
A IDONE = 0 INTERS y
: ;, c NEWTON-RAPHSON ITERATION FOR INTERS ;
e c G(V) = FA(V)-FB(V) = 0 INTERS
L c SOLVE (VA+B)X = BM FOR X INTERS .
s ITER = 0 INTERS o,
9 20 ITER = ITER+l INTERS M
DO 22 I=1,3 INTERS W
DO 21 J=1,3 INTERS Ky
21 C(I,J) = V#A(I,J) + B(I,J) INTERS i
e, 22 2(I) = BM(I) INTERS v
- %y .
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v CALL DSMSOL(C,3,3) INTERS
N c EVALUATE AX INTERS \
>\ c FA(V) = X'AX INTERS "
48, c FB(V) = -V(X'-M')AX  INTERS ]
jggk FA = 0.0 INTERS u
Lo~ FB = 0.0 INTERS .
) CALL MAT31(A,Z,AX) INTERS
B DO 30 I=1,3 INTERS "
B X(1) = Z(1) INTERS {
N FA = FA+K(I)*AX(I) INTERS ]
?ﬁn 30 FB = FB+(X(I)-XM(I))*AX(I) INTERS N
Ay FB = -V#FB INTERS !
( IF (T.LT.0.0) FA = 1.0/FA INTERS
o IF (IDONE.EQ.1) GO TO 60 INTERS
p-in c TEST FOR INTERSECTION INTERS ]
L IF (FA-FB) 32,60,31 INTERS "
ol c IF FAYFB>1, NO INTERSECTION INTERS W
LS 31 IF (T.GT.0.0.AND.FB.LT.1.0) GO TO 40 INTERS )
ry IF (T.LT.0.0.AND.FA.GT.1.0) GO TO 40 INTERS .
% IF (N.EQ.0) GO TO 60 INTERS -
o GO TO 62 INTERS d
W c IF FACFBC1 , INTERSECTION INTERS v
R 32 IF (T.GT.0.0.AND.FB.LE.1.0) N=1 INTERS '
e IF (T.LT.0.0.AND.FA.GE.1.0) N=1 INTERS )
r c - SOLVE (VA+B)Z = AX FOR 2 INTERS
e 40 DO 42 1=1,3 INTERS 2
el DO 41 J=1,3 INTERS v
g 41 C(I,J) = V#A(I,J) + B(I,J) INTERS :
e 42 2(1) = AX(D) INTERS N
i CALL DSMSOL(C,3,3) INTERS !
D) C F'A(V) = -2X'AZ INTERS
Noa CALL MAT31 (A,Z,AX) INTERS "
' FPA = X(1)*AX(1) INTERS ;
o + X(2)%AX(2) INTERS R
o ¥+ X(3)*AX(3) INTERS ‘
b FPA = - (FPA+FPA) INTERS
° c DV = -G(V)/G’ (V) INTERS
WS DV = 1.0 +V INTERS H]
92y IF (T.LT.0.0) DV = V-FA¥x2 INTERS i\
958 DV = (FB~FA)/(DV*FPA) INTERS ¢
o IF (ITER.GE.50) GO TO 62 INTERS A
P c TEST FOR CONVERGENCE INTERS Y
® IF (T*(V+DV).LE.0.0) DV = -0.5#V INTERS
Nl V= VDV INTERS 7
i DV = DABS(DV/V) INTERS i
RN IF (DV.LE.EPS(12)) IDONE=1l INTERS h
el GO TO 20 INTERS i
Gt c FA(V) = FB(B), RETURN INTERS )
® 60 IF (T.LT.0.0) FA = 1.0/FB INTERS
"s T = DSQRT(FA) INTERS N
b N
'$s.: ::
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IF (FA.GT.1.0) GO TO 61 INTERS
N =1 INTERS
GO TO 71 INTERS
IF (N.EQ.0) GO TO 71 INTERS
WRITE (6,63) INTERS
FORMAT (' INTERS ITERATION DID NOT CONVERGE’) INTERS
CONTINUE INTERS
RETURN INTERS

END INTERS
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SUBROUTINE KINPUT KINPUT
REV IV 07/23/86TWOPI
PERFORMS THE FOLLOWING CARD INPUT AFTER CARDS E.1-E.4 (SUBROUTINE KINPUT
CINPUT) AND BEFORE CARDS F.1-F.5 (SUBROUTINE FINPUT). KINPUT
CARD E.5 - NO LONGER REQUIRED WINDOP
CARDS E.6 - DEFINITIONS OF WIND FORCE FUNCTIONS AND DRAG WINDOP
COEFFICIENT FUNCTIONS WINDOP
CARDS E.7 - DEFINITIONS OF JOINT RESTORING FORCE FUNCTIONS KINPUT
KINPUT
IMPLICIT REAL#%8(A-H,0-2) KINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, KINPUT
* NS,NQ,NSD,NFLX, NHRNSS , NWINDF , NJNTF , NPRT (36) , NPG PAGE
COMMON/TABLES/MXNTI ,MXNTB ,MXTB1,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) DIMENB
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), KINPUT
* UNITL,UNITM,UNITT,GRAVTY (3) ,TWOPI TWOPI
COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(5), WINDOP
BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), WINDOP
JOINT(30) ,CGS(30) ,J5(30) WINDOP
REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT TGMOD 1
COMMON/TEMPVS/ JTITLE(5,51) ,NF(5) ,MS(3) ,KTITLE(31) ,TH(50) KINPUT
NOTE: TEMPVS IS SHARED HERE WITH SUBROUTINES CINPUT AND FINPUT. KINPUT
REAL BLANK,JTITLE,KTITLE KINPUT
DATA BLANK/4H / KINPUT
FORMAT (216) KINPUT
J1 = MXTBl+1 KINPUT
IF (NWINDF.LE.O) GO TO 31 KINPUT
DO 30 K=1,NWINDF KINPUT
KINPUT
INPUT CARD E.6.A - FUNCTION NO. AND TITLE KINPUT
KINPUT
READ (5,12) I,(KTITLE(J),J=1,5) KINPUT
12 FORMAT (14,4X,5A4) KINPUT
WRITE (6,13) I,(KTITLE(J),J=1,5),1,J1,NPG PAGE
NPG=NPG+1 PAGE
13 FORMAT('l WIND FORCE FUNCTION NO.',I4,4X,5A4,10X,'NTI(’',I2,') =', KINPUT
* 15,46X, ’PAGE’ ,15/120X, 'CARDS E.6'/) PAGE
IF (I.LE.0.OR.I.GT.50) WRITE (6,14) KINPUT
14 FORMAT('0 IMPROPER FUNCTION NO. PROGRAM TERMINATED.') KINPUT
IF (I.LE.0.OR.I.GT.50) STOP 11 KINPUT
IF (NTI(I).NE.O) WRITE (6,15) I KINPUT
15 FORMAT('0 FUNCTION NO.',I4,’ HAS ALREADY BEEN INPUTTED AND WILL BEKINPUT
* REPLACED BY THIS FUNCTION.') KINPUT
NTI(I) = JI KINPUT
DO 16 J=1,5 KINPUT
JTITLE(J,I) = KTITLE(J) KINPUT
J2 = Jl+4 KINPUT
KINPUT
INPUT CARD E.6.B WINDOP
WINDOP
READ (5,60) (TAB(J),J=J1,J2-2),NSV,NSR WINDOP
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FORMAT (3F12.0,2I12) WINDOP

TAB(J2-1} = DFLOAT(NSV) WINDOP

TAB(J2) = DFLOAT(NSR) WINDOP

IF (TAB(J1) .EQ.0.0) GOTO 22 WINDOP

WRITE(6,23) (TAB(J),J=J1,J2-2) ,NSV,SEG(NSV) ,NSR,SEG(NSR) WINDOP

FORMAT (* SPEC. HEAT RATIO SONIC VEL. ABS. PRESS.’,7X, WINDOP

' SEGMENT REF. SEGMENT',/3F15.4,2(I11,A4)//) WINDOP

J1=J2+1 WINDOP
GOTO 30 MISC

22 WRITE (6,18) (TAB(J),J=J1,J2) KINPUT

17 FORMAT(6F12.0) KINPUT

18 FORMAT(10X,’'D0’,13X,'D1',13X,'D2’',13X,'D3’',8X, 'REF. SEGMENT’, WINDOP

# /5F15.4/7/) WINDOP

JlI = J2+] KINPUT

KINPUT

INPUT CARD E.6.C - NTMPTS KINPUT

KINPUT

READ (5,11) NTMPTS KINPUT

WRITE (6,19) NTMPTS KINPUT

19 FORMAT('0 WIND FORCE TABLES FOR ',I6,’ TIME POINTS.'// KINPUT

* 11X,'T', 14X, 'FX(T) ', 15X, 'FY(T)',15X,'FZ(T)" /) KINPUT

TAB(J1) = NTMPTS KINPUT

J1l = Jl+l KINPUT

J2 = J1+4*NTMPTS-1 KINPUT

KINPUT

INPUT CARDS E.6.D-E.6.N - NTMPTS CARDS OF T,FX(T),FY(T),FZ2(T) KINPUT

KINPUT

READ (5,20) (TAB(J),J=J1,J2) KINPUT

WRITE (6,21) (TAB(J),d=J1,J2) KINPUT

FORMAT (4F12.0) KINPUT

FORMAT (3X,F12.6,3G20.6) KINPUT

Jl1 = J2+1 KINPUT

CONTINUE KINPUT

IF (NJNTF.LE.O) GO TO 51 - KINPUT

DO 50 K=1,NJNTF KINPUT

KINPUT

INPUT CARD E.7.A - FUNCTION NO. AND TITLE KINPUT

KINPUT

READ (5,12) I,(KTITLE(J),J=1,5) KINPUT
WRITE (6,32) I, (KTITLE(J),J=1,%5),1,J1,NPG PAGE
NPG=NPG+1 PAGE

32 FORMAT('1 JOINT FORCE FUNCTION NO.',14,4X,5A4,10X,'NTI(’,I2,') =" ,KINPUT
¥ 15,45X, 'PAGE' ,15/120X, 'CARDS E.7’/) PAGE

IF (I.LE.0.OR.1I.GT.50) WRITE (6,14) KINPUT

IF (I.LE.O.OR.I.GT.50) STOP 12 KINPUT

IF (NTI(I).NE.O) WRITE (6,15) I KINPUT

NTI(I) = Jl KINPUT

DO 33 J=1.,5 KINPUT

33 JTITLE(J,I) = KTITLE(J) KINPUT

KINPUT
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INPUT CARD E.7.B - D0,D1,D2,D3,D4 (FOR NOW A BLANK CARD). KINPUT
KINPUT

J2 = Jl+4 KINPUT
READ (5,17) (TAB(J),J=J1,J2) KINPUT
WRITE (6,18) (TAB(J),J=J1,J2) KINPUT

Jl = J2+1 KINPUT
KINPUT

INPUT CARD E.7.C - NTHETA,NPHI KINPUT
KINPUT

READ (5,11) NTHETA,NPHI KINPUT
TAB(J1 ) NTHETA KINPUT
TAB(J1+1) NPHI KINPUT

Jl = J1+2 KINPUT

IF (NTHETA.LT.0) GO TO 38 KINPUT

DO 35 J=1,NTHETA KINPUT

35 TH(J) = DFLOAT(J-1)#180.0/DFLOAT(NTHETA-1) KINPUT
WRITE (6,36) NTHETA,NPHI, (TH(J),J=2,NTHETA) KINPUT

36 FORMAT('O FUNCTION IS TABULAR FOR' ,I3,’' X',I3,’ VALUES OF THETA AKINPUT
#*ND PHI'//30X, 'THETA'/5X,’PHI',5X, 'THETAO’,F16.3,4F20.3/ KINPUT

% (15X,5F20.3)) KINPUT
37 FORMAT(F9.2,F10.3,5G20.7/(19X,5G20.7)) KINPUT
GO TO 40 KINPUT

38 NPOLY = ~-NTHETA -1 KINPUT
WRITE (6,39) NPOLY,NPHI, (BLANK,J,J=1,NPOLY) KINPUT

39 FORMAT(’0 FUNCTION IS COEFFICIENTS OF’ ,13,' ORDER POLYNOMIALS IN KINPUT
% (THETA-THETAO) FOR',13,' VALUES OF PHI.'// KINPUT

* 27X,'COEFFICIENTS OF (THETA-THETAQ)*x*N'/ KINPUT

*» O5X,'PHI’,5X,'THETAO',7X,5(A4,'N =',12,11X)/(26X,A4,'N =',12,11X,KINPUT

* A4,'N =',I2,11X,A4,’N =’,12,11X,A4,'N =',12,11X,A4,'N =',12) ) KINPUT
40 WRITE (6,21) KINPUT
DO 49 I=1,NPHI KINPUT
PHIDEG = DFLOAT(I-1)%360.0/DFLOAT(NPHI) - 180.0 KINPUT
KINPUT

INPUT CARDS E.7.D - E.7.N NPHI SETS WITH NTHETA ITEMS PER SET. KINPUT
EACH SET I IS FOR PHI(I) = -180 +(I-1)#360/NPHI DEGREES AND KINPUT
ASSUMES DATA FOR PHI(NPHI+l) = 180 IS SAME AS PHI(1) = -180. KINPUT
KINPUT

J2 = J1 + IABS(NTHETA) -1 KINPUT
READ (5,17) (TAB(J),Jd=J1,d2) KINPUT
WRITE (6,37) PHIDEG, (TAB(J),J=J1,J2) KINPUT

IF (NTHETA.LT.0) TAB(J1) = TAB(J1)*RADIAN KINPUT

IF (NTHETA.LT.0) GO TO 49 KINPUT
KINPUT

FOR TABULAR DATA, FILL IN ZERO VALUES WITH INTERPOLATED NEGATIVE KINPUT
VALUES. OVERWRITE VALUE IN FIRST COLUMN (SUPPLIED AS THETAO) WITH KINPUT
VALUE FOR THETA = 0 AND ALL OTHER ZERO VALUES. KINPUT
KINPUT

THETAO = TAB(J1) KINPUT
IF (THETA0.EQ.0.0) GO TO 49 KINPUT

JJ = THETAO#DFLOAT (NTHETA-1)/180.0 + 1.0 + EPS(6) KINPUT
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e JJ1 = J1+JJ KINPUT
:.1' - IERROR = O KINPUT Y
e IF {JJ1.GT.J2) IERROR = 1 KINPUT !
,fi‘, IF (TAB(JJ1).LE.0.0) IERROR = 2 KINPUT .
s IF (IERROR.NE.O0) GO TO 46 KINPUT 8
o DO 45 J=1,JJ KINPUT
S J1J = Jl+J-1 KINPUT
o IF (J.NE.1.AND.TAB(J1J).GT.0.0) IERROR = 3 KINPUT
«}',:' 45 TAB(J1J) = TAB(JJ1)* (TH(J) -THETAO) / (TH(JJ+1) -THETAO) KINPUT N
'.::’. 46 IF (IERROR.NE.O) WRITE (6,47) IERROR KINPUT ¢
.k':; 47 FORMAT('0 INPUT ERROR. INCONSISTENT VALUE OF THETAO. IERROR =',I12,KINPUT b
Ko * ' PROGRAM TERMINATED.') KINPUT '
( IF (IERROR.NE.0) STOP 13 KINPUT
' 49 J1 = J2+1 KINPUT 1
W 50 CONTINUE KINPUT v
; 2-; 51 MKTBl = J1-1 KINPUT ¢
s RETURN KINPUT 3
o END KINPUT y
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SUBROUTINE LINAXS(X0,YO,THETA,NINTVS,TOTLGT)

PURPOSE :

DESCRIPTION OF PARAMETERS:

X0,Y0 - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN).

THETA - ANGLE OF AXIS, IN DEGREES.
NINTVS- MAGNITUDE = NO. OF INTERVALS DELINEATED BY TIC MARKS.
- SIGN DETERMINES WHETHER TIC MARKS ARE PLACED ON
POSITIVE OR NEGATIVE SIDE OF AXIS, RESPECTIVELY
(POSITIVE SIDE IS TO LEFT OF DIRECTION OF TRAVEL).
TOTLGT- TOTAL LENGTH OF AXIS,
SUBROUTINES REQUIRED : SIN, COS, PLOT (NOTE: SINGLE PRECISION).
AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967).

PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY (NO. CU 003S5).

THR = 1.7453293E-2 » THETA
SINT = SIN(THR)
COST = COS{THR)

DL
DX
DY

DL#COST
DL*SINT

Houw N

TICX = -0.12% SINT

TICY = 0.12#% COST
IF(NINTVS.GT.0) GO TO 30
TICX = -TICX

TICY = -TICY

" oH

X
Y

X0
YO

H 1

CALL PLOT (X +TICX,Y+TICY,3)
CALL PLOT (X,Y,2)

NINT = IABS{NINTVS)

DO 40 I=1,NINT

X = X+DX

Y = Y+DY

CALL PLOT(X,Y,2)

CALL PLOT(X+TICK,Y+TICY,2)
CALL PLOT(X,Y,2)

RETURN
END
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PREPARE A LINEAR AXIS ON A PLOT.

IN INCHES.

ABS (TOTLGT/ FLOAT(NINTVS))

LINAXS

02/28/78LINAXS

LINAKS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS
LINAXS

(] ! 1 A T AN TR
P A A I A K NN

i

Py

Iy

v

i

‘
-‘Jf‘

2

i

£

o



4.5
®
»ﬁ}
.'-\:'
s SUBROUTINE LOGAXS (X0,Y0,THETA,NDEC,EXTENT) LOGAXS
{ c REV 19 09/18/7T9LOGAXS
‘.\C c PURPOSE : PREPARE LOGARITHMIC AXIS ON A PLOT. LOGAXS
. c LOGAXS
gq c DESCRIPTION OF PARAMETERS: LOGAXS
" c LOGAXS
ey c X0,Y0 - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN). LOGAXS
) c LOGAXS
B c THETA - ANGLE OF AXIS (DEGREES). LOGAXS
N c LOGAXS
Ko7 c NDECS - MAGNITUDE OF NDECS SPECIFIES NO. OF DECADES. LOGAXS
b c - SIGN DETERMINES WHETHER TIC MARKS ARE TO BE PLACED LOGAXS
-0 c ON POS. OR NEG. SIDE OF AXIS, RESP. (POS. SIDE IS LOGAXS
( c TO LEFT OF PREDOMINANT DIRECTION OF TRAVEL). LOGAXS
NE c LOGAXS
e c EXTENT- MAGNITUDE OF EXTENT SETS OVER-ALL LENGTH OF AXIS LOGAXS
e c IN INCHES. IF EXTENT IS POSITIVE, TIC MARKS ARE LOGAXS
K c SPACED NORMALLY (LARGE INTERVALS FIRST). IF EXTENT LOGAXS
) c IS NEGATIVE, TIC MARKS ARE SPACED IN REVERSE ORDER LOGAXS
° c (SMALL INTERVALS FIRST). LOGAXS
O c LOGAXS
v c SUBROUTINES REQUIRED : SIN, COS, PLOT (NOTE: SINGLE PRECISION).  LOGAXS
g2 C LOGAXS
e c AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967). LOGAXS
.’ c LOGAXS
{ c PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY (NO. CU 0036). LOGAXS
o c LOGAXS
e LOGICAL REVERS LOGAXS
2 REAL XL(18),XLO(19) LOGAXS
> EQUIVALENCE (XLO(2),XL(1)) LOGAXS
2N DATA XLO/ 0.0 ., 0.17609, 0.30103, 0.39794, 0.47712, 0.54407, LOGAXS
9 * 0.60206, 0.65321, 0.69897, 0.74036, 0.77815, 0.81291, 0.84510, LOGAXS
o % 0.87506, 0.90309, 6.92942, 0.95424, 0.97772, 1.0 / LOGAXS
o DATA RPD /1.7453293E-2/ LOGAXS
o c LOGAXS
e c LOGAXS
A REVERS = .FALSE. LOGAXS
[ IF (EXTENT.LT.0.0) REVERS = .TRUE. LOGAXS
53 c LOGAXS
' NODEC = IABS(NDEC) LOGAXS
N SPDEC = ABS(EXTENT) / FLOAT(NODEC) LOGAXS
Ce THR = THETA*RPD LOGAXS
COST = COS(THR) LOGAXS
® SINT = SIN(THR) LOGAXS
-3 c LOGAXS
r TICX1 =-0.05%SINT LOGAXS
-7 TICYl = 0.05#COST LOGAXS
. TICXA = -0.12#SINT LOGAXS
N TICXB = -0.20%SINT LOGAXS
% -
o
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TICYA = 0.12»COST LOGAXS
TICYB = 0.20x%COST LOGAXS
IF (NDEC.GT.0) GO TO 50 LOGAXS
LOGAXS

-TICX1 LOGAXS
- TICYl LOGAXS
-TICX2 LOGAXS
- TICXA LOGAXS
-TICYA LOGAXS
-TICKB LOGAXS
- TICYB LOGAXS
LOGAXS

COST = COST#SPDEC LOGAXS
SINT = SINT* SPDEC LOGAXS
TICX2 = TICXA LOGAXS
TICY2 = TICYA LOGAXS
LOGAXS

X0 LOGAXS
YO LOGAXS
1 LOGAXS

TICX1
TICY1
TICX2
TICXA
TICYA
TICXB
TICYB

L

XD
YD
ND

nw n n
-~

N=20 LOGAXS

LOGAXS
x#%%%#GO TO START POS.*#xxx LOGAXS
CALL PLOT(XO0+TICXB,YO0+TICYB,J) LOGAXS
CALL PLOT(X0,Y0,2) LOGAXS

A

LOGAXS

N+l LOGAXS
XL(N) LOGAXS
.NOT. REVERS) GO TO 65 LOGAXS
18-N LOGAXS
1.0-XL (M) LOGAXS
XD + QxCOST LOGAXS
YD + Q#SINT LOGAXS
CALL PLOT(X.Y,2) LOGAXS
CALL PLOT(X+TICX1,Y+TICY!,2) LOGAXS
CALL PLOT (X,Y,2 ) LOGAXS
LOGAXS

N+1 LOGAXS
XL(N) LOGAXS
.NOT. REVERS) GO TO 75 LOGAXS
18-N LOGAXS
1.0 - XL(M) LOGAXS
XD + Q»COST LOGAXS
YD + QxSINT LOGAXS
CALL PLOT(X,Y,2) LOGAXS
CALL PLOT (X+TICX2,Y+TICY2,2) LOGAXS
CALL PLOT(X,Y,2) LOGAXS
LOGAXS

IF(N-16) 60,80,100 LOGAXS
LOGAXS
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i 80 TICX2 = TICXB LOGAXS o
RV TICY2 = TICYB LOGAXS b
T GO TO 60 LOGAXS :
oy c LOGAXS
W 100 IF(ND .EQ. NODEC) GO TO 200 LOGAXS
e, TICX2 = TICXA LOGAXS
) TICY2 = TICYA LOGAXS "
,;:.: N =0 LOGAXS b
Kok XD = X LOGAXS 0
Rl D = Y LOGAXS 4
3.:,5 ND = ND+l LOGAXS L
RO GO TO 60 LOGAXS
{ c LOGAXS
Cns 200 RETURN LOGAXS
L END LOGAXS )
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FUNCTION LTIME(N) LTIME
REV III.2 08/08/84REVIII
TEMPORARY FORTRAN VERSION OF 5/370 ASSEMBLER LANGUAGE ROUTINE FROMLTIME
CALSPAN LIBRARY THAT MEASURES ELAPSED CPU TIME IN UNITS OF 0.01 LTIME
SECONDS. IT SHOULD BE REPLACED WITH AN EQUIVALENT ROUTINE BY THE LTIME
USER TO ENABLE SUBROUTINE ELTIME TO PERFORM ON HIS COMPUTER. LTIME
LTIME
ORIGINAL CALSPAN ROUTINE PERFORMS AS FOLLOWS: LTIME
IT = LTIME(0) GIVES ELAPSED CPU TIME (INTEGER NUMBER OF 0.01 LTIME
SECOND UNITS) SINCE SUBROUTINE REFERENCE WAS LTIME
RESET, AND RESETS THIS REFERENCE. LTIME
IT = LTIME(l) SAME, EXCEPT THAT THE REFERENCE IS NOT RESET. LTIME
LTIME
PECONV
THIS SUBROUTINE DOESN’T WORK WITH THE P-E COMPUTER PECONV
BUT THE CODE IS LEFT HERE AS A DUMMY SUBROUTINE. PECONV
HOWEVER, THERE IS A VERSION OF THIS SUBROUTINE THAT PECONV
CAN BE USED, BUT IT CAN ONLY BE COMPILED WITH THE PECONV
P-E FORTRAN 0 COMPILER. THE OBJECT DECK FOR THIS PECONV
SUBROUTINE IS KEPT SEPARATELY AND INCLUDED IN THE PECONV
TASK FILE WHEN THE PROGRAM IS LINKED PECONV
PECONV
DATA KTIME/Q/ LTIME
KTIME = KTIME+l LTIME
LTIME = KTIME LTIME
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IF (N.EQ.0) KTIME = 0 LTIME
RETURN LTIME

END LTIME
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SUBROUTINE MAT31 (A,B,C)

MAT31

REV 17 01/03/7TTMAT31

PERFORMS MATRIX MULTIPLICATION C = AB
WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3.

IMPLICIT REAL#8 (A-H,0-2)

DIMENSION A(3,3) , B(3) , C(3)

c(l) A(1,1)#B(1) + A(1,2)%B(2) + A(1,3)xB(3)}
c(2) A(2,1)#B(1) + A(2,2)%B(2) + A(2,3)%B(3)
C(3) = A(3,1)#B(1) + A(3,2)#B(2) + A(3,3)#B(3)
RETURN

END

DO PO CRMSIRRNN)
KRR AR KK B X RMICKK KM D RN AR RKY e,

MAT31
MAT31
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MAT31
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: SUBROUTINE MAT33 (A,B,C) MAT33 =
o c REV 17 01/03/77MAT33 N
i c PERFORMS MATRIX MULTIPLICATION C = AB MAT33 N
o c WHERE A, B AND C ARE ALL 3X3 MATRICEES. MAT33 oy
K at) c MAT33 iy
POX IMPLICIT REAL*8 (A-H,0-2) MAT33 X
) DIMENSION A(3,3) , B(3,3) , C(3,3) MAT33
P po 10 1I=1,3 MAT33 .
0N D0 10 J=1,3 MAT33 0
oy 10 C(I,J) = A(I,1)#B(1,J) + A(I,2)#B(2,J) + A(I,3)*B(3,J) MAT33 ]
s RETURN MAT33 e
» END MAT33 :2
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P SUBROUTINE ORTHO(P,X,L) ORTHO
. c REV 03 05/31/730RTHO
Ay c GENERATES A SET OF RIGHT HANDED ORTHONORMAL VECTORS (P), ORTHO
e c GIVEN ONE OF THE VECTORS (X), WHERE ORTHO
o] c P - LX3 MATRIX OF 3 ORTHONORMAL VECTORS TO BE GENERATED. ORTHO
4 c X - GIVEN VECTOR. ORTHO
oL c L - 1ST SUBSCRIPT OF P IN CALLING PROGRAM. ORTHO
) c ORTHO
:k,, IMPLICIT REAL®8(A-H,0-2) ORTHO
faae DIMENSION P(L,3),X(3) ORTHO
- M=2 ORTHO
.#'\ N=3 ORTHO
;:"‘- TEST=0. ORTHO
1 DO 5 I=1,3 ORTHO
s P(I,3)=X(I) ORTHO
Ry D=1.-X(I)#%2 ORTHO
] g IF(D.LE.TEST)GO TO 4 ORTHO
o TEST=D ORTHO
il D=DSQRT (D) ORTHO
L4 P(I,1)=D ORTHO
S P(I,2)=0. ORTHO
[ P(M,2) =X(N) /D ORTHO
[ P(N,2)=-X(M) /D ORTHO
i P(M,1)=X(I)#P(N,?2) ORTHO
S P(N,1)=-X(I)*P(M,2) ORTHO
. 4 M=N ORTHO
e N=1 ORTHO
e, 5 CONTINUE ORTHO
e RETURN ORTHO
X END ORTHO
.
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;.'.l‘ i
e:.'..

:'.3:§ SUBROUTINE OUTPUT (1JK) OUTPUT
ne c REV IV 02/01/88MISDOT
e c CONTROLS TABULATED OUTPUT ON FORTRAN UNITS (STARTING WITH NO. 21) OUTPUT
i c OF SELECTED OPTIONAL SEGMENT LINEAR AND ANGULAR ACCELERATIONS,  OUTPUT

WA c VELOCITIES AND DISPLACEMENTS, JOINT PARAMETERS AND SELECTED DATA OUTPUT
g § c FROM ALL ALLOWED CONTACT FORCE COMPUTATIONS BETWEEM BODY SEGMENTS OUTPUT
X5 c AND VEHICLE COMPONENTS. OUTPUT
o0 c OUTPUT
g IMPLICIT REAL*8 (A-H,0-2) OUTPUT
) COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, OUTPUT

g * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
pes COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12) ,B12(3,3,60) ,A22(3,3,60) ,0UTPUT
[0 * F(3,30),TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP
3 COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),02(3,30) ,0UTPUT
P * SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) OUTPUT

' CUMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP
o » RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), OUTPUT
- * JNT(30) ,IPIN(30) ,ISING(30) ,1GLOB(30) ,JOINTF(30)  OUTPUT
o COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG(  30) ,MNBAG(  6), OUTPUT
e , MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6) , OUTPUT
e " NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) OUTPUT
o COMMON/TITLES/ DATE(3) ,COMENT (40) , VPSTTL (20) ,BDYTTL(5) , OUTPUT
§ ' BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), OUTPUT
g * JOINT (30) ,CGS (30) ,JS(30) OUTPUT
0 REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL , BAGTTL,SEG, JOINT OUTPUT
‘e LOGICAL*1 CGS,JS OUTPUT

Lo COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF (10,40) ,BAGSF (3,20) , NCFORC
- » PRINT(7,30) ,NPANEL(5) , NPSF ,NBST, NSSF , NBGSF OUTPUT
o COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), OUTPUT
0l » UNITL,UNITM,UNITT,GRAVTY (3) , TWOPI TWOPI
e COMMON/RSAVE/ XSG (3,20,3) ,DPMI (3,3,30) ,LPMI (30), ATBIII
I . NSG(9) ,MSG(20,9) ,MCG,MCGIN (24,5) ,KREF (20,9) TTHKREF
W COMMON/COMAIN/VAR(240) ,DER(240) ,DT,HO ,HMAX , HMIN ,RSTIME OUTPUT
®) * ISTEP,NSTEPS,NDINT,NEQ, IRSIN, IRSOUT OUTPUT
pod COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN (20) OUTPUT
sy COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), OUTPUT
500 * XLONG(20) ,HTIME (2) ,IBAR(S5,100) ,NL(2,100), OUTPUT
":j * NPTSPB(20) ,NPTPLY (20) , NTHRNS (20) ,NBLTPH(S) CUTPUT
COMMON/WINDFR/ WTIME(30) ,QFU(3,5),QFV(3,5),WF(3,30) ,IWIND(30),  WINDOP
o . MWSEG(7,30) ,NFVSEG(6) ,NFVNT (5) , MOWSEG(30,30) WINDOP
o COMMON/TEMPVS/ TDATA(14,65),ACC(7,20),T1(3),72(3),T3(3),74(9) CHGIII
2 ' ,T5(3,3) ,16(3,3) ,T7(3) CHGIII
o LOGICAL LTAPES , LTHIST OUTPUT
5 DATA LINES/-1/,LPP/45/ ,NTMAX/65/ CHGIII
DATA KMAX/20/,NMAX/22/ ,MCGMAX/S/ CHGIII
4 c OUTPUT
- IF (IJK.NE.0) GO TO 13 OUTPUT
e c OUTPUT
- c SET ALL FORCE ARRAYS TO ZERO. OUTPUT
‘.-;. c OUTPUT
®
o
>
o
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DO 2 I=1,7

DO 2 J=1,70
PSF(1,Jd) = 0.0
DO 3 I=1,4

DO 3 J=1,20
BSF(1,J) = 0.0
DO 4 I=1,10

DO 4 J=1,40
SSF(I,J) = 0.0
D0 5 I=1,3

D0 5 J=1,20
BAGSF(I,J) =0.0
DO 6 I=1,7

DO 6 J=1,30
PRJNT(I,J) = 0.0
GO TO 66

LTHIST

TRUE MEANS PRINT LINE OF TIME HISTORY DATA FOR THIS
TIME POINT ON EACH OUTPUT UNIT (NT).

LTAPES

TRUE MEANS WRITE TIME HISTORY DATA ON TAPE 8.

NPRT4 = NPRT(4) + 4

IF (NPRT4.LE.O .OR. NPRT4.GT.8) STOP 37
IF (NPRT(26) .EQ.6) GO TO 66

GO0 TO (66,66,66,15,16,17,17,16) , NPRT4
LTAPES = .FALSE.

LTHIST = .TRUE.

GO TO 116

LTHIST = .TRUE.

LTAPES8 = .TRUE.

GO TO 116

LTHIST = .FALSE.

LTAPES = .TRUE.

G0 TO 217

TEST = DMOD(TIME,DT)

TEST = DMIN1(TEST,DABS (DT-TEST))

IF ((NPRT(26).EQ.0.OR.NPRT(26) .EG.3) .AND.TEST.GE.EPS(8))
* LTHIST=.FALSE.

IF(.NOT.LTAPES.AND. .NOT.LTHIST) GO TO 66
CONTINUE

IF (NPRT(26) .EQ.4) LTHIST=.FALSE.

IF (NPRT(26) .EQ.5) LTAPE8=.FALSE.
IF(.NOT.LTAPES.AND. .NOT.LTHIST) GO TO 66
CALL ELTIME (1,8)

IF (LINES.GE.0) GO TO 21

PREVT = -899.0

LINES = 0

IF (IRSIN.NE.O) @GO TO 10

291

4

A/

MISDOT
MISDOT
MISDOT
MISDOT
MISDOT
MISDOT
MISDOT
MISDOT
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OUTPUT
OUTPUT
OUTPUT
QUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
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OUTPUT
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OUTSTP
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FIXTTH
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OUTPUT
FIXTTH
oUTPUT
FIXTTH
ouUTPUT
OUTPUT

QOGO GBI ARG WL L ¢ LR K AN e N
A‘!’u‘.’n’.’u".‘s".9-'!'0';‘;‘2‘a‘!“n\:!ﬂ'.‘ﬂ"nf'.n"."‘\03:5‘.'20'.':0'l!\'l‘d’ﬁn" ST R A RN KRG A

3




N

N

:'q:::':,' c 1ST TIME IN ROUTINE, READ CARD INPUT FOR OUTPUT CONTROL. OUTPUT
H c OUTPUT

A c 1. NO. OF POINT TOTAL ACCELERATIONS ,POINT NOS. AND LOCATIC" CHGIII
Yoy c 2. NO. OF POINT REL. VELOCITIES ,POINT NOS. AND LOCATION CHGIII
WY c 3. NO. OF POINT REL. LINEAR DISPLACEMENTS ,POINT NOS. AND LOCATICHGIII
e c 4. NO. OF SEGMENT ANGULAR ACCELERATIONS AND SEGMENT NOS. CHGIII
ey c 5. NO. OF SEGMENT REL. ANGULAR VELOCITIES  AND SEGMENT NOS.  CHGIII
‘ c 6. NO. OF SEGMENT REL. ANGULAR DISPLACEMENTS AND SEGMENT NOS.  CHGIII
o c 7. NO. OF JOINT PARAMETERS AND JOINT NOS. OUTPUT
f’.‘ c 8. ¥0. OF SEGMENT WIND FORCES AND SEGMENT NOS. WINDOP
e c 9. NO. OF JOINT FORCES AND TORQUE NOS. WINDOP
LGS c 10. NO. OF CENTER OF GRAVITY AND RELATED INFORMATION WINDOP
at! c OUTPUT
( WRITE (6, 478) CHGIII
-~ 478 FORMAT(1X,/,2X,’TABULAR TIME HISTORY CONTROL PARAMETERS’) CHGIII
s WRITE(6,479) CHGITT
i 479 FORMAT(3X,'TYPE KSG SELECTED SEGMENTS OR JOINTS') TTHKREF
iy DO 20 K=1,9 WINDOP
NG c OUTPUT
° c INPUT CARDS H.(K).(J) FOR K=1,3 OUTPUT
77 c OUTPUT
Yo IF (K.LE.3) QEAD (5,18) KSG,KBEF(1,K),MSG(1,K),(XSG(I,1,K),I=1,3) TTHKREF
Lo 18 FORMAT (16,213,3F12.6) TTHKREF
s IF (KSG.GT.KMAX) STOP 84 CHGIII

Lo IF (K.GT.3) GO TO 201 ATBIII
{ IF (XSG.LE.1) READ(5,213) IDUMMY ATBIII
s 213 FORMAT(12) ATBIII
,‘sf.'.; IF (KSG.LE.1) GO TO 201 ATBIII
on DO 205 J=2,KSG ATBIII
' READ (5,210) KREF(J,K) ,MSG(J,K),(XSG(I,J,K),I=1,3) TTHKREF
An 210 FORMAT (I9,13,3F12.6) TTHKREF
®) 205 CONTINUE ATBIII
e 201 CONTINUE ATBIII
::-_.;- c OUTPUT
] c INPUT CARDS H. (K) FOR K=4,9 WINDOP
oo c OUTPUT
po IF (K.GT.3) READ (5,19) KSG, (KREF(J,K) ,MSG(J,K),J=1,KSG) TTHKREF
o 19 FORMAT(16,2213/(19,2113)) TTHKREF
e IF (KSG.GT.KMAX) STOP 85 CHGIII
A WRITE (6,78) K,KSG, (MSG(J,K),J=1,KSG) TTHKREF
o WRITE (6,81) (KREF(J,K),J=1,KS@) TTHKREF
X 78 FORMAT(' H.',I1,1X,13,3X,2013) - TTHKREF
e 81 FORMAT(' REF ',2013) TTHKREF
o DO 80 J=1,KSG TTHKREF
R IF (KREF (J ,K) .GT . NGRND.OR.KREF (J ,K) .LT.0) STOP 55 TTHKREF
e 80 CONTINUE TTHKREF
oy IF (K.NE.7 .OR. KSG.EQ.0) GO TO 20 OUTPUT
oo DO 12 J=1,KSG OUTPUT
20 L = MSG(J,K) OUTPUT
o IF (IABS(IPIN(L)).EQ.4) MSG(J,K) = -L OUTPUT
o
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RN 12 CONTINUE OUTPUT
R 20 NSG(K) = KSG OUTPUT
: c ATBIII
"1‘3*1: c READ INPUT CARDS H.10 :;:II)(I)!I’
iQ‘Q ]
.‘:E:,:‘ READ (5,111) MCG A;giﬁ
e 111 FORMAT(I6) A
Eln:? IF (MCG.GT.MCGMAX) STOP 86 CHGIII
Y IF (MCG.EQ.0) GO TO 114 ATBIII
e DO 113 K=1,MCG ATBIII
Wy READ (5,112) M,N, (MCGIN(I+2,K),I=1,W) ATBIII
) 112 FORMAT (2413) ATBIII
“ IF (N.GT.NMAX) STOP 87 CHGIII
I WRITE (6,117) N, (MCGIN(I+2,K),I=1,N) TTHKREF
r 117 FORMAT('  H.10’,I3,3X,2213) TTHKREF
E WRITE (6,81) M TTHKREF
e MCGIN(1,K) = M ATBIII
:.'," 113 MCGIN(2,K) = N ATBIII
g 114 CONTINUE ATBIII
e 10 IF (.NOT.LTAPES) GO TO 21 OUTPUT
o WRITE (8) NSEG, NJNT,NPL,NBLT,NBAG,NVEE, NGRND , NPANEL OUTPUT
. * MNPL ,MNBLT , MNSEG , MNBAG , MPL , MBLT , MSEG, MBAG OUTPUT
N WRITE (8) DATE , COMENT , VPSTTL ,BDYT?L ,BLTTTL , PLTTL,BAGTTL, OUTPUT
& * SEG,JOINT,UNITL,UNITM,UNITT, NSG,MSG,XSG,MCG,  ATBIII
i% * MCGIN,KREF , NHRNSS , NBLTPH, NPTSPB,NSD,MSDM,MSDN  CHGIII
’ 21 IF(LTHIST) LINES= LINES + 1 FIXTTH
IF  (MOD(LINES,LPP).EQ.] .AND. LTHIST) CALL HEDING (LINES,LPP)  OUTPUT
NT = 20 OUTPUT
USEC = 1000.0#TIME OUTPUT
c OUTPUT
c COMPUTE AND PRINT DATA FOR 9 TYPES OF OQUTPUT ABOVE WINDOP
c OUTPUT
D DO 44 K=1,9 WINDOP
R IF (NSG(K).LE.0) GO TO 44 OUTPUT
o) KSG = NSG(K) OUTPUT
O IF (K.GT.8) GO TO 440 WINDOP
o J3 =3 OUTPUT
N IF (K.EQ.7) J3 = 2 OUTPUT
DO 43 J1=1,KSG,J3 OUTPUT
T J2 = MINO(J1+J3-1,KS@) OUTPUT
bl NT =NT + 1 OUTPUT
i c SETUP LOGICAL UNIT CONTROL (FOR PRINTER) FOR PERKIN & ELMER PECONV
o CALL CARCON(NT,1) PECONV
al DO 38 J=J1,42 OUTPUT
° L = IABS(MSG(J,K)) OUTPUT
T @0 TO (22,24,26,29,31,34,35,601) K WINDOP
I c OUTPUT
s ¢© 1. POINT TOTAL ACCELERATION IN KBEF(1) REFERENCE CHGIII
0 c OUTPUT
".
ot 22 IF(LPMI(L).EQ.0) GO TO 521 CHGIII
°
e
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e
®
s
L
"
;o.:g CALL MAT31(DPMI(1,1,L),XSG(1,J,X),T7) CHGIII
oy GO TO 523 CHEIII
' 521 DO 522 JL=1,3 CHGIII
g 522 T7(JL) = XSG(JL,J,K) CHGIII
W 523 CALL CROSS (WMEG(1,L),T7,T1) CHGIII
e CALL CROSS (WMEG(1,L),T1,T2) OUTPUT
e CALL CROSS (WMEGD(1,L),T7,T3) CHGIII
! CALL MAT31(D(1,1,L),GRAVTY,T7) ACCEL
‘) CALL MAT31(D(1,1,L),SEGLA(1,L),T4) OUTPUT
e DO 23 I=1,3 OUTPUT
:::;f- IF (MSG(J,K) .LT.0) T4(I)=T4(I)+T7(I) | ACCEL
ey ACC(I,J) = (T4(I)+T3(I)+T2(1))/G OUTPUT
i 23 TI(I) = ACC(I,J) OUTPUT
s IF (MSG(J,K) .GE.0) GO TO 405 ACCEL
! KRF=L ACCEL
A IF (LPMI (KRF) .NE.0) CALL DOT31(DPMI(1,1,KRF),T1,ACC(1,J)) ACCEL
" IF (KREF (J,K) .EQ.1) GOTO 33 ACCEL
! DO 600 II=1,3 ACCEL
:g:. 600 ACC(II,J)=ACC(II,J)-GRAVTY(II)/G ACCEL
ot GOTO 33 ACCEL
® c OUTPUT
,b c 2. POINT REL. VELOCITY IN KREF(2) REFERENCE CHGITI
: c OUTPUT
Tn 24 IF(KREF(J,2).EQ.0) KRF = NVEH TTHKREF
e IF(KREF(J,2) .NE.0) KBF = KREF(J,2) TTHKREF
R IF(LPMI (L) .EQ.0) GO TO 524 CHGIII
o | CALL MAT31(DPMI(1,1,L),XSG(1,J,K),TT) CHGIII
o G0 TO 525 CHGIII
A 524 DO 526 JL=1,3 CHGIII
. 526 T7(JL) = XSG(JL,J,K) CHGIII
e 525 CALL CROSS (WMEG(1,L),T7,T1) CHGIII
T CALL DOT31(D(1,1,L),T1,T2) OUTPUT
D) Do 25 1=1,3 OUTPUT
o 25 T3(I) = T2(I) + SEGLV(I,L) - SEGLV(I,KRF) CHGIII
'EI G0 TO 28 OUTPUT
%, c OUTPUT
o4 c 3. POINT REL. LINEAR DISPLACEMENT IN KREF(3) REFERENCE CHGIII
2 c OUTPUT
° 26 IF(KREF(J,3) .EQ.0) KRF = NVEH TTHKREF
% IF (KREF (J,3) .NE.0) KRF = KREF(J,3) TTHKREF
e IF (LPMI(L).EQ.0) GO TO 76 CHGIII
1 CALL DOT33 (DPMI(1,1,L),D(1,1,L),T4) OUTPUT
kY CALL DOT31 (T4,XSG(1,J,K),T1) OUTPUT
g @o TO 77 OUTPUT
. 76 CALL DOT31 (D(1,1,L),Xs@(1,J,K),T1) QUTPUT
o 77 DO 27 I=1,3 OUTPUT
e 27 T3(I) = T1(I) + SEGLP(I,L) - SEGLP(I,KRF) CHGIII
! 28 IF (LPMI(KRF).EQ.0) GO TO 403 CHGIII
oy CALL DOT33(DPMI(1,1,KRF),D(1,1,KRF),T5) CHGIII
.‘-.e CALL MAT31(T5,T3,ACC(1,J)) CHGIII
52
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- GO TO 33 OUTPUT )
R 403 CALL MAT31(D(1,1,KRF),T3,ACC(1,J)) CHGIII W
33 ACC(4,J) = DSQRT(ACC(1,J)#%2+4ACC(2,J) *#2+4ACC(3,J) #x2) CHGIII :
o GO TO 38 CHGIII X
I OUTPUT )
h 4. SEGMENT ANGULAR ACCELERATION IN KREF(4) REFERENCE CHGIII N
> C OUTPUT oy
b 29 DO 30 I=1,3 OUTPUT N
;—' ACC(I,J) = WMEGD(I,L)/(2.0%PI) OUTPUT
. 30 TI(I) = ACC(I,J) OUTPUT
d 405 CONTINUE , CHGIII ,
; IF(KREF(J,K) .EQ.0) GO TO 401 TTHXREF .
P KRF = KREF(J,K) TTHKREF )
b IF (LPMI (KRF) .EQ.0) GO TO 402 CHGIII Rty
f CALL DOT33(DPMI(1,1,KRF),D(1,1,KRF),TS) CHGIII
CALL DOTT33(T5,D(1,1,L),T6) CHGIII ny
o CALL MAT31(T6,T1,ACC(1,J)) CHGIII ol
- GO TO 33 CHGIII ,;
o 402 CALL DOTT33(D(1,1,KRF),D(1,1,L),T6) CHGIII o
! CALL MAT31(T6,T1,ACC(1,J)) CHGIII [\l
- GO TO 33 CHGIII =
: 401 KRF = L CHGIII o
) IF {LPMI (KRF) .NE.0) CALL DOT31(DPMI(1,1,KRF),T1,ACC(1,J)) CHGIII i
X GO TO 33 OUTPUT ]
s OUTPUT !
o C 5. SEGMENT REL. ANGULAR VELOCITY IN KREF(5) REFERENCE CHGIII i
c OUTPUT '
" 31 IF(KREF(J,5).EQ.0) KRF = NVEH TTHKREF D
s IF (KREF (J,5) .NE.O) KRF = KREF(J,5) TTHKREF o,
e CALL DOT31 (D(1,1,L),WMEG(1,L),T1) CHGIII o
s CALL MAT31 (D(1,1,KRF),T1,T2) CHGIII h
! D0 32 I=1,9 OUTPUT "
= IF (KRF.NE.L) T2(I)=T2(I)-WMEG(I, KRF) PLTINC v
> 32 T3(I) = T2(I)/(2.0%PI) PLTINC b
' IF (LPMI (KRF) .EQ.0) GO TO 449 CHGIII i
X CALL DOT31(DPMI(1,1,KRF),T3,ACC(1,J)) CHGIII hos
GO TO 483 CHGIII s
CONTINUE CHGIII Al
DO 457 KJL=1,3 CHGIII .
: 457 ACC(KJL,J) = T3(KJL) CHGIII v?;
:“é 483 ACC(4,J) = DSQRT(ACC(1,J)*#2+ACC(2,J) %#2+4ACC(3,J) ¥%2) CHGIII i
[ GO TO 38 OUTPUT iy
R OUTPUT o
b c 6. SEGMENT REL. ANGULAR DISPLACEMENT IN KREF(8) REFERENCE CHGIII o
e °© OUTPUT -
e 34 IF(KREF(J,6) .EQ.0) KRF = NVEH TTHKREF W
t IF (KREF (J,6) .NE.0) KRF = KREF(J,6) TTHKREF 0.&;
IF (LPMI(KRF).EQ.0.AND.LPMI(L).EQ.0) GO TO 36 CHGIII o
" IF (LPMI(L).EQ.0) GO TO 435 CHGIII ::«;,:
1 CALL DOT33(DPMI(1,1,L),D(1,1,L),T4) CHGIII 0
]
9 hah:
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iy l
]
e .
Rk CHGIII f
1‘:::33: 435 IF (LPMI(KRF).EQ.0) GO TO 436 ) CHGIII 5
S CALL DOT33(DPMI(1,1,KRF),D(1,1,KRF),T5 CHGIII
’ 436 IF (LPMI(L).NE.0) GO TO 438 CROIII A
?." CALL DOTT33(D(1,1,L),T5,T1) CHGIII
e GO TO 37 CHGIII f
-.*f 438 IF (LPMI(KBF).NE.O) GO TO 439 CHGITI
159 CALL DOTT33(T4,D(1,1,KRF),T1) CHGIII
GO TO 37 CHGIII
') 439 CALL DOTT33(T4,T5,T1) CHGIII \
L
N GO TO 37 CHGIII ]
;::S:. 36 CALL DOTT33(D(1,1,L),D(1,1,KRF),Tl) OUTPUT ]
K 37 CALL YPRDEG(T1,ACC(1,J)) -1.0) OUTPUT ¢
o TRACE = 0.5%(T1(1)+T2(2) +T3(3)-1. Pt
W IF (TRACE.GT. 1.0) TRACE = 1.0 OUTPUT
[ IF (TRACE.LT.-1.0) TRACE = -1.0 OUTPUT ]
f\;". ACC(4,J) = DACOS(TRACE)/RADIAN OUTPUT h
g G0 TO 38 OUTPUT ‘
ey c OUTPUT ¢
:: o c 7. JOINT PARAMETERS OUTPUT
Z C (1.L) . OUTPUT
° 35 ACC(1,J) = PRJINT(1, OUTPUT X
oy ACC(2,J) = PRJNT(2,L)/RADIAN OUTPUT v
1N ACC(3,J) = PRJINT(3,L)/RADIAN OUTPUT :
":‘ ACC(4,J) = PRJNT(4,L)/RADIAN OUTPUT '
0 ACC(5,J) = DSQRT (PRJNT(5,L)) OUTPUT
WY ACC(6,J) = DSQRT(PRJNT(6,L)) OUTPUT ;
) ACC(7,J) = DSQRT(PRJNT(7,L)) WINDOP ]
- GOTO 38 WINDOP i
"y c WINDOP '
‘Itf' c 8. SEGMENT WIND FORCE IN KREF(8) REFERENCE WINDOD :
W\ c TTHKREF
'.:3'5'3 601 IF(KREF(J,8).EQ.0) KRF = NGRND TTHKREF .
D; TF (KREF (J,8) .NE.0) KRF = KREF(J,8) WINDOP N
R CALL MAT31 (D(1,1,KRF),WF(1,L),T2) WINDOP :
: IF (LPMI (KRF) .EQ.0) GO TO 602 ) WINDOP ¢
i CALL DOT31(DPMI(1,1,KRF),T2,ACC(1,J) WINDOP ;
! G0 TO 604 WINDOP
A 602 CONTINUE WINDOP "
i' DO 603 KJL=1,3 KIL) WINDOP ’
19, * , ) = TZ KJ P .
gt 04 ACC(1,J) ~ DSGRT(AGC (1,9) ¥424A0C (2,) 1¥20ACC(3,3) #32) oureur v
R 38 CONTINUE OUTPUT |
:{; g IF (.NOT.LTAPES) GO TO 40 OUTPUT
A KK = 0 OUTPUT n
L 12 = 4 OUTPUT g
W IF (K.EQ.7) 12 =17 OUTPUT :
X ; DO 39 J=J1,J2 OUTPUT "
o DO 39 1I=1,I2 OUTPUT .r‘
e KK = KK+1 OUTPUT :
'3 39 TDATA(KK,HT-20) = ACC(I,J) .
N
s )
;:o" \
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2,
al !
o
X
o
e 40 IF (. NOT.LTHIST) GO TO 43 OUTPUT
A (F (K.LE.6) WRITE (NT,41) USEC, ((ACC(I,J),I=1,4),J=J1,J2) OUTPUT
{ IF (K.EQ.8) WRITE (NT,41) USEC, ((ACC(I,J),I=1,4),J=J1,J2) WINDOP
\ 41 FORMAT(F9.3,3(3X,4F9.3) ) OUTPUT
W IF (K.EQ.T) WRITE (NT,42) USEC, ((ACC(1,J),1=1,7),J=J1,J2) OUTPUT
e 42 FORMAT(F9.3,2(F5.0,3F9.3,2X,3F9.3)) OUTPUT
WY 43 CONTINUE OUTPUT
o GO TO 44 CHGIII
D) c ATBIII
5 c 9. JOINT FORCES & TORQUES IN KREF(9) GEOMETRIC COORDINATE SYSTEM WINDOP
o c CHGIII
S50 440 DO 860 L=1,KSG PLTINC
e KRF = NVEH PLTINC
~? IF (KREF(L,9) .NE.O) KRF = KREF(L,9) PLTINC
{ LL=MSG(L,K) CHGIII
D IF (LPMI(KRF).EQ.0) GO TO 851 CHGIII
¢§2- CALL DOT33 (DPMI(1,1,KRF),D{1,1,KRF),TS) CHGIII
» CALL MAT31 (TS,F(1,LL),T1) CHGIII
e CALL MAT31 (T5,TQ(1,LL),T2) CHGIII
N DO 852 JJ=1,3 CHGIII
° T1(JJ) = T1(JJ)/100.0 CHGIII
e 852 T2(JJ) = -T2(JJ)/100.0 0UT385
= GO TO 859 CHGIII
ot 851 CONTINUE CHGIII
St CALL MAT31 (D(1,1,KRF),F(1,LL),T1) CHGIII
o CALL MAT31 (D(1,1,KRF),TQ(1,LL),T2) CHGIII
‘ DO 853 JJ=1,3 CHGIII
G T1{(JJ) = T1(JJ)/100.0 CHGIII
‘3;3 853 T2 (JJ) = -T2(JJ)/100.0 0UT385
hoht 859 NT = NT + 1 CHGIII
;étg c P & E CARRIAGE CONTROL PECONV
AN ’ALL CARCON(NT,1) PECONV
D) IF (.NOT.LTAPE8) GO TO 855 CHGIII
7 DO 854 JL=1,3 CHGIII
g: TDATA (JL ,NT-20) = T1(JL) CHGIII
g 854 TDATA (JL+3,NT-20) = T2(JL) CHGIII
g, 855 CONTINUE CHGIII
n%e IF (LTHIST) WRITE (NT,857) USEC,T1,T2 CHGIII
] 857 FORMAT(F9.3,3X,3F9.3,3X,3(2X,D10.3)) CHGIII
2 860 CONTINUE CHGIII
‘ﬁ 44 CONTINUE CHGIII
bﬁf c ATBIII
b c 10. PRINT BODY PROPERTIES WINDOP
c ATBIII
o IF (MCG.EQ.0) GO TO 131 ATBIII
o DO 130 NCG=1,MCG ATBIII
o~ M = MCGIN(1,NCG) ATBIII
¥ N = MCGIN(2,NCG) ATBIII
Sy DO 120 J=1,9 ATBIII
;?. 120 T4(J) = 0.0 ATBIII
§€; 297
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o SUMW = 0.0 ATBIII h,
- T7(1)=0.0 KINETIC .
oy T7(2)=0.0 KINETIC N
el DO 123 1=1,N ATBIII ::;
W K = MCGIN(I+2,NCG) ATBIII ,,:{
¢ w3 = W(K)/G ATBIII 2
W V=(SEGLV(1,K)-SEGLV(1,M)) %2 KINETIC st
: s +(SEGLV(2,K) -SEGLV(2,M)) #%2 KINETIC 3
3 * +(SEGLV(3,K)-SEGLV(3,M)) ##2 KINETIC o
o TT(1)=TT(1) +0.5%WG*V KINETIC R
,:¢ X SUMW = SUMW + WG ATBIII b,
s DO 121 J=1,3 ATBIII o
g T7(2)=T7(2) +0.5%PHI (J,K) # (WMEG (J ,K) -WMEG (J , M) ) #%2 KINETIC .
( 121 T1(J) = PHI(J,K)*WMEG(J,K) ATBIII ,
o5 CALL DOT31 (D(1,1,K),T1,T2) ATBIII §

2 CALL CROSS (SEGLP(1,K),SEGLV(1,K),T1) ATBIII py
- DO 122 J=1,3 ATBIII N
s T4(J ) = T4(J ) + WG*SEGLP(J,K) ATBIII :
Tty T4(J+3) = T4(J+3) + WGHSEGLV(J,K) ATBIII e
& 122 T4(J+6) = T4(J+6) + WGHT1(J) + T2(J) ATBIII ;
> 123 CONTINUE ATBIII 4
o T7(3)=TT(1)+T7(2) KINETIC '
4 DO 124 J=1,3 ATBIII b
E-- 124 T4(J) = T4(J)/SUMW - SEGLP(J,M) ATBIII N
b c ATBIII s
. c TRANSFORM FROM PRINCIPAL AXES TO LOCAL AXES TGMOD1 .
. c ATBIII K
L IF (LPMI(M).EQ.0) GO TO 330 ATBIII Wy
. CALL DOT33(DPMI(1,1,M),D(1,1,M,T5) ATBIII i
L CALL MAT31(T5,T4(1),T1) ATBIII '::
' CALL MAT31(TS,T4(4),T2) ATBIII -
- CALL MAT31(TS5,T4(7),T3) ATBIII ™
h o~ GO TO 333 ATBIII
-;: 330 CONTINUE ATBIII b
b CALL MAT31 (D(1,1,M),T4(1),Tl) ATBIII ;
s CALL MAT31 (D(1,1,M),T4(4),T2) ATBIII 0
° CALL MAT31 (D(1,1,M),T4(7),T3) ATBIII

. 333 CONTINUE ATBIII o
2 NT = NT + 1 ATBIII .;‘
o IF (.NOT.LTAPES) GO TO 126 ATBIII 4
o DO 125 J=1,3 ATBIII o
B TDATA (J ,NT-20) = T1(J) ATBIII %
‘ TDATA (J+3,NT-20) = T2(J) ATBIII 2
o TDATA(J+9,NT-20) = T7(J) KINETIC .
SQ 125 TDATA(J+6,NT-20) = T3(J) ATBIII A
u 126 IF (LTHIST) WRITE (NT,127) USEC,T1,T2,T73,T7 KINETIC i
‘oo 127 FORMAT (F9.3,3F8.3,9(1X,D10.3)) KINETIC ol
N 130 CONTINUE ATBIII .
° 131 CONTINUE ATBIII B
e C OUTPUT :
2
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OUTPUT ;:q
OUTPUT 4
OoUTPUT (
OUTPUT .‘,
VARTTH .:'
TTH
VAR ;
!:: VARTTH .’
A, FURCES | - ."
Y PLANE N O pUT ."
.' PRINT 0 49 ) EQ.T) ?OGO o OUTPUT .'::
[) . ‘
™ C T ) ' ow .
; | s E.EQ.O) ??OR'NPRETHB).EQ Ompgz
. IF (g;T(IB) 'gg:lo.on.ngo i OUT!;UT .
:'::. o RT(18). e 1% 2o OUT w :
".: Ir om (18) .GE. 5 ‘
. (NPRT oL J) Econv .
;I' IF J=1v L( 49 P U'r ‘
Wi DO 45 uPSF*mGO %o N - !
) MPSF = F.EQ.0) . - = "
"j 45 : ('P? l 'PSFQPSF) NTER CONT =
) 7 Jl= '1+1. . - -.:
‘ DO 4 ol ) o ‘.
: = MIN - - .‘
t\ J2 = T+1 LT C o UT "‘
\:: NT = NLOGICAI‘ 1) TO 47 OUT:UT ":
{ c CALL (Cuo'r .LTAP N OUTPUT .
o~ IF 0 1.J2 1=1,7), ogpm 3
b KK 46 J“{ 7 ((PSF(I,J), OUTPUT ;
‘&; DO I=1, 1,J) e o .('v
2 DO 46K+1 ) = PSF( 48) us) : = :‘{
s KK = ':K]( UT'zomITE (g'ré 3F8. 3 owpg;r{ ‘:
y . “
S 47 IF T(F9.3. VARPUT ..'..
1\' 8 FORMA CES OUT ':f
‘\_ 4 T FOR ) - .'.
S BEL N PUT W
->:- c PRINT - 8) GE'I:’; . OUTPUT "
‘é | % (18) . : - .‘
‘. = ) e .LE. 'L
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? o 52lgNO(Jl+l.IB . OUTP?': ‘
, : | P ‘
;: i ToAL b T (PRINTE Og;PUT .;
; Lo AL UNI ” o o :
:I :' LOGICCARCON(NTEB) i OUT UT }
!: C CALL( NOT.LTAP N om;m ,
P KK =51 J='111i (BSF(I,J), ogpm ':'
" ( Do I= ’ 'J) C.( ). o '.t
:& PO 511(*’ ) = nsnx'm usx;: : | = :::
LA K = K NT-20 TE (NT %) - “'
'. K (XK, e s - t
K 5] TDATALTHIST) mins . f:;
FORMS F9.3,4 o
!1 o FORMAT ( o r
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x' 71 A'
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IF (NPRT(18).EQ.3.0R.NPRT(18).EQ.11) GO TO 71 VARTTH

IF (NPRT(18).EQ.9.0R.NPRT(18).EQ.8) GO TO 71 VARTTH

IF (NPRT(18).EQ.13.0R.NPRT(18).EQ.14) GO TO 71 VARTTH

IF (NPRT(18).GE.16) GO TO 71 VARTTH

MBSF1 = MBSF + 1 OUTPUT

DO 68 1=1,WHRNSS OUTPUT

68 MBSF = MBSF + NBLTPH(I) OUTPUT

DO 70 J1=MBSFl,MBSF,2 OUTPUT

J2 = MINO(J1+1 MBSF) OUTPUT

= NT+] OUTPUT

c LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
CALL CARCON(NT,1) PECONV

IF (.NOT.LTAPE8) @GO TO 70 OUTPUT

KK = 0 OUTPUT

DO 69 J=J1,J2 OUTPUT

DO 69 1I=1,4 OUTPUT

KK = KK+l OUTPUT

69 TDATA(KK,NT-20) = BSF(I,J) OUTPUT
70 IF (LTHIST) WRITE (NT,53) USEC, ((BSF(I,bJ),I=1,4),J=J1,J2) OUTPUT

c OUTPUT
c PRINT SPRING DAMPER FORCES (STORED IN BSF ARRAY). OUTPUT
c OUTPUT
71 IF (NSD.LE.O0) @GO TO 54 OUTPUT
IF (NPRT(18).EQ.4.0R.NPRT(18).EQ.9) GO TO 54 VARYTTH

IF (NPRT(18).GE.12) GO TO 54 VARTTH

MBSF1 = MBSF + 1 OUTPUT

MBSF = MBSF + (NSD+1)/2 oUTPUT

DO 73 J1=MBSF1,MBSF,2 OUTPUT

J2 = MINO(J1+1,MBSF) OUTPUT

NT = NT+l OUTPUT

c LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
CALL CARCON(NT,1) PECONV

IF (.NOT.LTAPE8) @GO TO 73 OUTPUT

KK = 0 OoUTPUT

Do 72 J=J1,J2 OUTPUT

DO 72 1I=1,4 OUTPUT

KK = KK+l OUTPUT

72 TDATA(KK,NT-20) = BSF(I,J) OUTPUT
73 IF (LTHIST) WRITE (NT,74) USEC, ((BSF(1,J),I=1,4),Jd=J1,J2) OUTPUT
74 FORMAT (F9.3,4(F14.3,F12.2,4X)) OUTPUT

c OUTPUT
c PRINT SEGMENT CONTACT FORCES OUTPUT
c OUTPUT
54 MSSF = 0 OUTPUT
IF (NPRT(18) .EQ.5.0R.NPRT(18).EQ.13) GO TO 161 VARTTH

IF (NPRT(18) .EQ.10.0R.NPRT(18) .EQ.11) GO TO 161 VARTTH

IF (NPRT(18).GE.15) GO TO 161 VARTTH

DO 55 J=1,NSEG OUTPUT

55 MSSF = MSSF + MNSEG(J) OUTPUT
IF (MSSF.EQ.0) @GO TO 59 OUTPUT
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DO 57 J=1,MSSF

NT = NT+l

LOGICAL UNIT (PRINTER CONTROL) FOR P & E

CALL CARCON(NT,1)

IF (.NOT.LTAPE8) GO TO 37

DO 56 1I=1,10

TDATA(I NT-20) = SSF(I,J)

IF (LTHIST) WRITE (NT,58) USEC, (SSF(I,J),I=1,10)
FORMAT (2F9.3,3F9.2,3F8.3,2X,3F8.3)

CONTINUE

PRINT AIRBAG FORCES

IF (NBAG.EQ.0) GO TO 65

IF (NPRT(18).EQ.6.0R.NPRT(18).EQ.9) GO TO 65
IF (NPRT(18).GE.12) GO TO 65

Kl =1

DO 64 J=1,NBAG

IF (MNBAG(J) .EQ.0) GO TO 64

KBAG = MNBAG(J)+NPANEL(J) +5

DO 63 J1=1,KBAG,4

J2 = MINO(J1+3,KBAQG)
K2 = Kl+J2-J1
NT = NT+l

LOGICAL UNIT (PRINTER CONTROL) FOR P & E

CALL CARCON(NT,1)

IF (.NOT.LTAPES8) GO TO 61

KK = 0

DO 60 K=Kl,K2

Do 60 1I=1,3

KK = KK+)

TDATA(KK,NT-20) = BAGSF(I,K)

IF (.NOT.LTHIST) GO TO 63

IF (J1.EQ.1) WRITE (NT,75) USEC, ((BAGSF(I,K),I=1,3),K=K1,K2)
IF (J1.NE.1l) WRITE (NT,62) USEC, ((BAGSF(I,X),bI=1,3),K=K1,K2)
FORMAT (F9.3,3X,3F9.2,2(3X,3F9.3) ,3X,3F9.2)

FORMAT (F9.3,4(3X,3F9.2))

K1 = K2+1
CONTINUE
NT = NT-20

IF (NT.GT.NTMAX) STOP 56

IF (LTAPES) WRITE (8) NT,USEC, ((TDATA(I,J),I=1,14),J=1,NT)
PREVT = TIME

CALL ELTIME(2,8)

RETURN

END
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r SUBROUTINE PANEL (DRR,ZR,JB) PANEL :
O C REV 111.2 08/08/84REVIII KX
o c COMPUTES AIRBAG PARAMETERS DURING INFLATION OF BAG. PANEL '!::
n c PANEL o
f.;:: c GIVEN: DRR - DC MATRIX RELATIVE TO VEHICLE PANEL 4
Yo c ZR - CG LOCATION IN VEHICLE REFERENCE PANEL e
n C PANEL
-’x-,{ c COMPUTE: SEGLP,SEGLV,SEGLA,D,WMEG & WMEGD FOR SEGMENT JB. PANEL &
A C PANEL 4
§ IMPLICIT REAL%8 (A-H,0-2) PANEL 0
Y DIMENSION DRR(3,3),2R(3),T1(3),T2(3) PANEL i
oA COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, PANEL !
( * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
ne COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,U2(3,30) , PANEL 7
Co * SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) PANEL o
e CALL MAT33 (DRR,D(1,1,NVEH),D(1,1,JB)) PANEL N,
o CALL MAT31 (DRR,WMEG(1,NVEH) ,WMEG(1,JB)) PANEL .'
: CALL DOT31 (D(1,1,NVEH),ZR,SEGLP(1,JB)) PANEL '
° CALL CROSS (WMEG(1,NVEH),ZR,T1) PANEL .
5 CALL DOT31 (D(1,1,NVEH),T1,SEGLV(1,JB)) PANEL :
C CALL CROSS (WMEG(1,NVEH),T1,T2) PANEL %
'\j CALL DOT31 (D(1,1,NVEH),T2,SEGLA(1,JB)) PANEL N
% po 10 1I=1,3 PANEL e,
> SEGLP (1,JB) = SEGLP(I,JB) + SEGLP(I,NVEH) PANEL R4
i SEGLV(I,JB) = SEGLV(I,JB) + SEGLV(I,NVEH) PANEL
& SEGLA(I,JB) = SEGLA(I,JB) + SEGLA(I,NVEH) PANEL X
‘;;:: 10 WMEGD(I,JB) = WMEGD(I,NVEH) PANEL oA
] RETURN PANEL ot
" END PANEL o
5‘ W
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s SUBROUTINE PDAUX (VAR,DER,NEQ,KDINT) PDAUX
Loy c REV IV 07/24/86SLIP 3
:qqz c PURPOSE IS TO ACT AS INTERFACE BETWEEN INTEGRATOR AND DAUX TO PDAUX "
e c ACCOMODATE VARIABLE NUMBER OF FUNCTIONS TO BE INTEGRATED. PDAUX '
R c PDAUX "
s c ARGUMENTS : PDAUX A
;:5 c VAR - ARRAY OF NEQ STATE VARIABLES UPDATED BY DINT. PDAUX
P c DER - ARRAY OF NEQ DERIVATIVES TO BE SUPPLIED BY DAUX. PDAUX A
A c NEQ - NUMBER OF STATE VARIABLES AND DERIVATIVES. PDAUX v
gp, c KDINT - INTEGRATION STEP NUMBER IN DINT. PDAUX X
el c PDAUX '
! IMPLICIT REAL®*8 (A-H,0-2) PDAUX "
' DIMENSION VAR(3,1) ,DER(3,1) PDAUX
A COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, "DAUX Y.
p§ * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT(36) ,NPG  PAGE X
W COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,U2(3,30) ,PDAUX e
Qﬁ} ¥ SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) PDAUX A
Yy COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP %
° * RPHI (3,30) ,HT(3,3,60) ,SPRING(5,90) ,VISC(7,90), PDAUX
* JNT(30) ,IPIN(30) ,ISING(30),IGLOB(30) ,JOINTF(30) PDAUX v
5% COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(S), PDAUX '
Ry * BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), PDAUX 0
o ¥ JOINT(30) ,CGS (30) ,JS(30) PDAUX i
oS REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL ,BAGTTL,SEG,JOINT PDAUX h
; LOGICAL#1 CGS,JS PDAUX -
- COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120) PDAUX 3
1R REAL  SEGT PDAUX by
51« COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8) ,NFLEX(3,8) PDAUX it
e COMMON/CEULER/ IEULER(30) ,HIR(3,3,90),ANG(3,30) ,ANGD(3,30), SLIP h
s ¥ FE(3,30) ,TQE(3,30) ,CONST(5,30) SLIP "
S COMMON/TEMPVS/ T(3,30) ,VKT(3) PDAUX
7o DIMENSION SD(3,3,30) , E1(30) , NTST(30) , LSEG(30) , RGTTL(4) PDAUX R
ol LOGICAL LSEG PDAUX R
L)% DATA NTST/30%0/ PDAUX N
Re g DATA RGTTL/8HANG VEL ,8HLIN VEL ,8HANG ACC ,BHLIN ACC / PDAUX g
‘8 CALL ELTIME(1,6) PDAUX Y
® MBAG = NGRND PDAUX
I IF (NTST(1).NE.O) GO TO 10 PDAUX o
! u LSEG(1) = ,FALSE. VAXCHG i
ﬁ'_ NTST(1) = 1 ATBIII ¥
hon DO 5 M=2,MBAG ATBIII Py
e LSEG(M) = ISING(M).GE.O .AND. JNT(M-1).NE.O ATBIII '
o IF (IABS(IPIN(M-1)).GE.5.AND.IEULER(M-1).GE.0) LSEG(M)=.FALSE. SLIP
o 5 NTST(M) = M PDAUX &
;¢ NTST(NGRND) = -NGRND PDAUX i
e LSEG(NGRND) = .TRUE. PDAUX i
R IF (NFLX.EQ.0) GO TO 10 PDAUX e
vy DO 6 J=1,NFLX PDAUX e
r M = NFLEX(2,J) PDAUX
i 6 NTST(M) = -M PDAUX ﬁ
iy ". ':c
n(}
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IF (KDINT.EQ.4) GO TO 48
IF (KDINT.GT.O0) GO TO 20

KDINT=0 IMPLIES INITIAL CALL FROM DINT. PDAUX TO SUPPLY INITIAL

VALUES TO STATE VARIABLES AND COMPUTE VALUE OF NEQ.

(A) SET Q TO IDENTITY QUATERNION

N=20

DO 12 M=1,MBAG

IF (NTST(M).LT.0) GO TO 12
N = N+l

REGT(N) = RGTTL(1)

SEGT(N) = SEG(M)

E1(N) = 1.0

Do 11 I=1,3

XTEST(I,N) = SGTEST(I,1,M)x%2
VAR(I ,N) = 0.0

CONTINUE

(B) SEGLP OF REFERENCE SEGMENTS

DO 14 M=1,MBAG
IF (LSEG(M)) GO TO 14

N = N+l

REGT (N) = RGTTL(2)
SEGT(N) = SEG(WM)
DO 13 I=1,3

XTEST(I,N) = SGTEST(I,2,M)%x2
VAR(I,N) = SEGLP(I,M)
CONTINUE

(C) WMEG

DO 16 M=1,MBAG
IF (NTST(M).LT.0) GO TO 16

N = N+]

REGT(N) = RGTTL(3)
SEGT(N) = SEG(M)
DO 15 I=1,3

XTEST(I,N) = SGTEST(I,3,M)%x2
VAR(I,N) = WMEG(I,M)
CONTINUE

(D) SEGLV OF REFERENCE SEGMENTS
DO 18 M=1,MBAG

IF (LSEG(M)) @GO TO 18
N = N+l

304
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REGT (N) RGTTL (4) PDAUX
SEGT(N) SEG(M) PDAUX
Do 17 I=1,3 PDAUX
XTEST(I ,N) = SGTEST(I,4,N)x#2 PDAUX
VAR(I,N) = SEGLV(I,M) PDAUX
CONTINUE PDAUX
NEQ = 3a#N PDAUX
@G0 TO 40 PDAUX
IF (KDINT.NE.1) GO TO 30 PDAUX
PDAUX

KDINT = 1, 1ST STEP IN ADVANCING INTEGRATING INTERVAL, PDAUX
SAVE DC MATRICES IF TIME HAS ADVANCED. PDAUX

PDAUX

N=20 PDAUX
DO 22 M=1,MBAG PDAUX
IF (NTST(M).LT.0) GO TO 22 PDAUX
N = N+l PDAUX
DO 21 J=1,3 PDAUX
po 21 I=1,3 PDAUX
sp(1,J,N) = D(I,J,M) PDAUX
CONTINUE PDAUX
: PDAUX

KDINT > 0,1 - FETCH SAVED DC MATRICES AND UPDATE BY CURRENT THETA.PDAUX
PDAUX

(4) UPDATE D BY Q PDAUX
PDAUX

N=20 PDAUX
DO 32 M=1,MBAG PDAUX
IF (NTST(M).LT.O0) GO TO 32 PDAUX
N = N+l PDAUX
EDOTE = VAR(1,N)#%2 + VAR(2,N)#%2 + VAR(3,N)*«2 PDAUX
IF (EDOTE.GE.1.0) KDINT = -KDINT PDAUX
IF (KDINT.LE.O0) GO TO 99 PDAUX
E1(N) = DSQRT(1.0-EDOTE) PDAUX
CALL DSETQ(sD(1,1,N),VAR(1,N) ,EDOTE,El (%) ,D(1,1,M)) PDAUX
CONTINUE PDAUX
PDAUX

KDINT > 0 - STORE STATE VARIABLES INTO PROGRAM ARRAYS. PDAUX
PDAUX

(B) SEGLP OF REFERENCE SEGMENTS PDAUX
PDAUX

DO 35 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 35 PDAUX
N = N+l PDAUX
DO 34 I=1,3 PDAUX
34 SEGLP(I,M) = VAR(I,N) PDAUX
35 CONTINUE PDAUX
PDAUX

(C) WMEG PDAUX
PDAUX
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: DO 31 M=1,MBAG PDAUX
e IF (NTST(M).LT.0) GO TO 31 PDAUX
,::t,: N = N+l PDAUX
sl DO 36 I=1,3 PDAUX
Y 36 WMEG(I,M) = VAR(I,N) PDAUX
) 31 CONTINUE PDAUX
) c PDAUX
o c (D) SEGLV OF REFERENCE SEGMENTS PDAUX
i c PDAUX
B DO 38 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 38 PDAUX
Y N = N+} PDAUX
' DO 37 1=1,3 PDAUX
Ty 37 SEGLV(I,M) = VAR(I,N) PDAUX
L 38 CONTINUE PDAUX
'y c PDAUX
x:;::: c CALL DAUX ROUTINE TO COMPUTE DERIVATIVES PDAUX
M c PDAUX
° 40 CALL DAUX(0) PDAUX
[ c PDAUX
i c STORE DERIVATIVES FOR INTEGRATING SUBROUTINE. PDAUX
e c PDAUX
l':; c (A) DERIVATIVE OF Q PDAUX
ey c PDAUX
: N=0 PDAUX
W DO 39 M=1,MBAG PDAUX
s IF (NTST(M).LT.0) GO TO 39 PDAUX
W N = N+l PDAUX
5 CALL CROSS (VAR(1,N) ,WMEG(1,M) ,VXT) PDAUX
i DO 41 I=1,3 ' PDAUX
9 41 DER(I,N) = 0.5%(E1(N)*WMEG(I M) + VET(I) ) PDAUX
DN 39 CONTINUE PDAUX
e NQUAT = N PDAUX
;:;:\ c PDAUX
::::' c (B) SEGLV OF REFERENCE SEGMENTS pnAg;x
I c PDA
° DO 43 M=1,MBAG PDAUX
ol IF (LSEG(M)) GO TO 43 PDAUX
K N = N+l PDAUX
.:4;: DO 42 I=1,3 PDAUX
o 42 DER(I,N) = SEGLV(I,M) PDAUX
' 43 CONTINUE PDAUX
° c PDAUX
Fr= c (C) WMEGD PDAUX
e c PDAUX
o DO 47 M=1,MBAG PDAUX
] IF (NTST(M).LT.0) GO TO 47 PDAUX
:!I:._ N = N+l PDAUX

DO 44 I=1,3 PDAUX

" 44 DER(I,N) = WMEGD(I,M PDAUX
R
A
W 308
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CONTINUE
(D) SEGLA OF REFERENCE SEGMENTS

DO 46 M=1,MBAG

IF (LSEG(M)) GO TO 46

N = N+l

DO 45 I=1,3

DER(I,N) = SEGLA(I,M)
CONTINUE

IF (KDINT.NE.4) GO TO 99
N=20

DO 51 M=1,MBAG

IF (NTST(M).LT.0) GO TO 51
N = N+l

E1(N) = 1.0

Do 50 I=1,3

DER(I,N)
VAR(I,N)
CONTINUE
IF (KDINT.EQ.2) KDINT = NQUAT
CALL ELTIME(2,6)

RETURN

END
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SUBROUTINE PLEDG(AREAL,BD,PL) PLEDG

REV IV 12/11/87THYFIX

IMPLICIT REAL#8(A-H,0-2) PLEDG
LOGICAL AREAL PLEDG
DIMENSION BD(24),PL(24) HYFIX
DIMENSION HAREA(2,2,5),2C(3,14) ,X(3),0V(3,2),1V(14) HYFIX

C SHARED WITH PLELP-PLSEGF HYFIX
COMMON/TEMPVS/DMNT (3,3) ,DHNT(3,3) ,DUM1 (18) ,TM(3) ,R(3) ,RM(3), HYFIX

buM2 (9) ,UP(3) ,VP(3) ,U(3),V(3) ,EU(3) ,EV(3) ,ET(J), HYFIX

A(2) ,B(2),cC(2),DUM4(12) ,TH(3) ,XH(3) ,RMD(3) ,RND(3), HYFIX

APT(2,2,2) ,AC(2,2),BC(2,2) ,AFP,E(2,2) ,DELT,AREA, HYFIX

AB,BB,BT(2) ,XNC(3) ,UH(3) ,P,AMR,FM,T4(3) ,ALIM(2,2) HYFIX

EQUIVALENCE (UV(1,1),U(1)) HYFIX
EQUIVALENCE (ALIM(1,1),BMIN), (ALIM(1,2),AMIN) HYFIX
EQUIVALENCE (ALIM(2,1) ,BMAX), (ALIM(2,2),AMAX) HYFIX
EQUIVALENCE (AC(1,1),BB1),(AC(1,2),AA}) HYFIX
EQUIVLLENCE (AC(2,1),BB2),(AC(2,2),AA2) HYFIX
EQUIVALENCE (BC(1,1),AB1),(BC(1,2),BAl) HYFIX
EQUIVALENCE (BC(2,1),AB2),(BC(2,2),BA2) HYFIX

HYFIX

AREA = 0.0 PLEDG

AREAL = .FALSE. PLEDG
CALCULATE CENTER OF ELLIPSE IN PLANE PLEDG
C T4 IS VECTOR FROM CENTER OF ELLIPSOID TO CENTER OF ELLIPSE PLEDG
pO101I =1,3 PLEDG

T4(I) = FM*XH(I) HYFIX

10 XNC(I) = XNC(I) + T4(I) PLEDG

C XNC P1 TO CENTER OF ELLIPSE PLEDG
C PUT PLANE VECTORS IN ELLIPSE SYSTEM TH IS PLANE VECTOR PLEDG
IF (BD(1).LT.0.0) CALL MAT33(BD(8) ,DMNT,DENT) HYPER

IF (BD(1).LT.0.0) GO TO 20 HYPER

Do 151 =1,3 HYPER

po 15 J = 1,3 HYPER
DHNT(I,J) = DMNT(I,J) HYPER

CALL MAT31} (DHNT,PL( 8),UP) HYPER

CALL MAT31 (DHNT,PL(13),VP) HYPER

CALL MAT31(DHNT,PL(18), U) HYPER

CALL MAT3) (DHNT,PL(21), V) HYPER
CUIS P2 -Pl, VIS P3 - Pl, PLANE VECTOR IS TM PLEDG
CALCULATE CENTER FROM P1 IN U, V COORDINATES PLEDG
B(1) (UP(1) #XNC(1) + UP(2)%XNC(2) + UP(3)#*XNC(3))/PL(12) PLEDG

B(2) (VP(1)#XNC(1) + VP(2)*XNC(2) + VP(3)#XNC(3))/PL(17) PLEDG

AMIN = -B(1) HYFIX

AMAX = 1.0 - B(1) HYFIX

BMIN = -B(2) HYFIX

BMAX = 1.0 - B(2) HYFIX

C GET ELLIPSE EQUATION PLEDG
DO 25 I 1,2 HYPER

DO 25 J =1,2 HYPER

25 E(I,J) = 0.0 HYPER
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IF (BD(1).GT.0.0) GO TO 35
C TREAT HYPER AS ELLIPSE FOR FIRST GUESS
b0 30I1-=1,3
EU(I) U(I)#*BD(I+16)
30 EV(I) V(I)#BD(I+16)
C GET INTERSECTION OF PLANE WITH BOX
CALL HYBOX(BD(2),TH,T4,MB,ZC,IV)
IF (MB.LT.6) GO TO 140
GO TO 40
35 CALL MAT31(BD(7),U,ED)
CALL MAT31(BD(7),V,EV)
40 DO 45 K = 1,3
E(1,1) E(1,1) + U(K)*EU{K)
E(1,2) E(1,2) + V(K)*EU(K)
45 E(2,2) E(2,2) + V(K)*EV(K)
DELT = E(1,1)*E(2,2) - E(1,2)%#%2
C WHAT ABOUT AMR FOR HYPER?? 1 - FMssP ?
R2D = AMR/DELT
COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN ALPHA
AA2 = DSQRT(E(2,2)*R2D)
AAl = -AA2
C BA IS VALUE OF BETA AT AT ALPHA MAX
BAl = E(1,2)%AA2/E(2,2)
BA2 = -BAl
IF (BD(1).GE.-2.0) GO TO 50
CALL HYBND(MB,2C,IV,UP,-1.,X)
CALL HYLIM(AAl,U,BAl,V,FM,XH,X,BD)
AMIN = DMAXI] (AAl,AMIN)
IF (AMIN.GE.AMAX) GO TO 140
IF (BD(1).GE.-2.0) GO TO 55
CALL HYBND(MB,2C,IV,UP, 1.,X)
CALL HYLIM(AA2,U,BA2,V,FM,XH,X,BD)
55 AMAX = DMINI] (AA2,AMAX)
IF (AMIN.GE.AMAX) GO TO 140
COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN BETA
BB2 = DSQRT(E(1,1)*R2D)
BBl = -BB2
C AB IS VALUE OF ALPHA AT AT BETA MAX
AB1 = E(1,2)%BB2/E(1,1)
AB2 = -ABIl
IF (BD(1).GE.-2.0) GO TO 60
CALL HYBND(MB,ZC,IV,VP,-1.,X)
CALL HYLIM(BB1,V,AB1,U,FM,XH,X,BD)
BMIN = DMAX1(BB1l,BMIN)
IF (BMIN.GE.BMAX) GO TO 140
IF (BD(1).GE.-2.0} GO TO 65
CALL HYBND(MB,ZC,IV,VP, 1.,X)
CALL HYLIM(BB2,V,AB2,U,FM,XH,X,BD)
BMAX = DMIN1(BB2,BMAX)
IF (BMIN.GE.BMAX) GO TO 140
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. COMPUTE ALPHA'S AT BMIN AND BMAX; BETA'S AT AMIN AND AMAX IF NOT ON HYFIX
@-r C ELLIPSOID HYFIX
s IF (BD(1).LT.-2.0) GO TO 80 HYPER
s DO 76 L = 1,2 HYFIX
’g. K=3-1L HYFIX
Y DO 75 J = 1,2 HYPER
oY DIS = 0.0 HYFIX
W AFP = BC(J,L) HYFIX
i IF (ALIM(J,L).EQ.AC(J,L)) GO TO 74 HYFIX
e AFP = ALIM(J,L)/E(L,L) HYFIX
it DISC = AMR/E(L,L) - DELT#AFP##2 HYFIX
RN DIS = 0.0 HYFIX
! IF (DiSC.GT.0.0) DIS = DSQRT(DISC) HYFIX
oy AFP = -AFP*E(1,2) HYFIX ¥
o 74 APT(1,J,L) = DMAX1 (AFP-DIS,ALIM(1,K)) HYFIX \
\3 APT(2,J,L) = DMIN1 (AFP+DIS,ALIM(2,K)) HYFIX v
e 75 CONTINUE HYPER v
L 76 CONTINUE HYFIX S
ry GO TO 95 HYPER -
o 80 DO 90 L = 1,2 HYPER .
o K=3-1L HYFIX 3
o DO 89 J = 1,2 HYFIX :
3 DIS = 0.0 HYFIX 3
L BT(1) = BC(J,L) HYFIX 3
' BT(2) = BC(J,L) HYFIX
KT IF (ALIM(J,L).EQ.AC(J,L)) GO TO 88 HYFIX ‘
o N2 HYFIX v
w IF (ALIM(J,L).LT.0.0) M = 1 HYFIX ¢
kY CM = BC(M,L)/AC(M,L) HYFIX by
B CL = ALIM(J,L)*CM HYFIX X
) PO 821 =1,3 HYFIX
o 82 RM(I) = T4(I) + ALIM(J,L)#(UV(I,K) + CM*UV(I,L)) HYFIX »
T DO 85 I = 1,2 HYFIX
Ny CALL HYVAL(BT(I),UV(I,L),RM,BD,I) HYFIK A
s 85 BT(I) = BT(I) + CL A HYFIX
% 88 APT(1,J,L) = DMAX1 (BT(1),ALIM(1,K)) HYFIX @
® APT(2,J,L) = DMIN1 (BT(2),ALIM(2,K)) HYFIX
" 89 CONTINUE HYFIX m
o 90 CONTINUE HYPER .
:v..i C SET UF LEGAL BOUMDARIES HYFIX »:
e C APT L=1 L =2 HYFIX W
oy c A- (BMIN)  A- (BMAX) B-(AMIN)  B- (AMAX) HYFIX '
® c A+ (BMIN) A+ (BMAX) B+ (AMIN) B+ (AMAX) HYFIX
RTR C SET UP HAREA (LINE SEGMENTS) CLOCKWISE STARTING WITH AMIN HYFIX n
e 95 L = 0 HYFIX "
~. % HAREA(1,1,L+1) = AMIN HYFIX W
"o HAREA(2,1,L+1) = APT(2,1,2) HYFIX 3
3 HAREA(1,2,L+1) = AMIN HYFIX ¢
® HAREA(2,2,L+1) = APT(1,1,2) HYFIX '
5 IF (APT(2,1,2).GE.APT(1,1,2)) L = L + 1 HYFIX ;
e i
i :
B 310 .
®
i ;
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d HAREA(1,1,L+1) = APT(1,1,1) HYFIX -
i HAREA(2,1,L+1) = BMIN HYFIX R
. ' HAREA(1,2,L+1) = APT(2,1,1) HYFIX J
i HAREA(2,2,L+1) = BMIN HYFIX )
e IF (APT(2,1,1).GE.APT(1,1,1)) L = L + 1 HYFIX 3
Yy HAREA(1,1,L+1) = AMAX HYFIX "
) HAREA(2,1,L+1} = APT(1,2,2) HYFIX
G HAREA(1,2,L+1) = AMAX HYFIX 4
o0 HAREA(2,2,L+1) = APT(2,2,2) HYFIX )\
e IF (APT(2,2,2).GE.APT(1,2,2)) L =L + 1 HYFIX y
PO HAREA(1,1,L+1) = APT(2,2,1) HYFIX 0
R HAREA(2,1,L+1) = BMAX HYFIX I
{ HAREA(1,2,L+1) = APT(1,2,1) HYFIX
5 HAREA(2,2,L+1) = BMAX HYFIX x
" IF (APT(2,2,1).GE.APT(1,2,1)) L =L + 1 HYFIX 2!
ﬁ: IF (L.LE.1) GO TO 140 HYFIX 3
b, HAREA(1,1,L+1) = HAREA(1,1,1) HYFIX o
o, HAREA(2.1,L+1) = HAREA(2,1,1) HYFIX 3
° IF (BD(1).GE.-2) CALL PLREA(L,BAREA,AREA,AB,BB,E,DELT,AMR) HYFIX
o IF (BD(1).LT.-2) CALL HYREA(L,HAREA,AREA,AB,BB) HYFIX \
o AREAL = AREA.GT.0.0 HYFIX H
o IF (.NOT.AREAL) GO TO 140 HYPER i
e c HYPER )
B DO 120 I = 1,3 HYPER 0.
’ RM(I) = AB#U(I) + BB#V(I) + T4(I) HYPER
R 120 RMD(I) = RM(I) HYPER "
e COMPUTE POINT ON ELLIPSOID BELOW CENTROID (CONTACT POTNT?) PLEDG )
e CONVERT PLANE VECTOR, ET = E*TM PLEDG iy
i C TRY TO USE OTHER LOGIC HYFIX ]
Tt IF(BD(1) .LT.0.0)@0 TO 130 HYPER )
D) CALL MAT31(BD(7),TM,ET) PLEDG
. A2 = TM(1)*ET(1) + TM(2)*ET(2) + TM(3)%ET(3) PLEDG N
dipd Al = AB#(TM(1)*EU(1)+TM(2) *EU(2) +TM(3) *EU(3)) HYFIX !
ot 1+FM+ BB#* (TM(1)#EV(1) +TM(2) #EV(2) +TM(3) #EV(3)) HYFIX b
e Al = Al/A2 BYFIX b
M A0 = (AB##2#E(1,1) + 2.%AB#BB#E(1,2) + BB##2xE(2,2) - AMR)/A2 HYFIX )
() DISC = Al**2 - AQ PLEDG
:,; IF(DISC.LT.0.0)DISC = 0.0 PLEDG v
R P = Al + DSQRT(DISC) PLEDG N
e GO TO 140 HYPER )
Y COMPUTE FOR HYPER HYPER 4
Uy 130 CALL HYVAL(CA,TH,RM,BD,1) HYFIX 0
[ P = -CA HYFIX
s CALL DOT31(BD(8) ,RMD,RM) HYPER N
o 140 RETURN HYPER Y
4 END PLEDG ?
L (]
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SUBROUTINE PLELP (M,MM,N,NN,NT) PLELP
REV IV 02/07/8THYPER 3
IMPLICIT REAL#8(A-H,0-2) PLELP 1
LOGICAL AREAL EDGE 5
COMMON/TABLES/MXNTI , MXNTB , MXTB1,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500) PLELP v
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30),U2(3,30) ,PLELP o
SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) PLELP
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF (3,20), NCFORC 3
PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF ,NSSF, NBGSF PLELP Iy
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE “
COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24), PLELP
HHT(3.3,12) ,RK1(3,12) ,RK2(3,12),QQ(3,12),TQQ(3,12) ,PLELP f
RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), PLELP
KQ1(12),KQ2(12) ,KQTYPE(12) PLELP E
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30) ,LPMI (30), TGMOD7 -3
NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF (20,9) TGMOD7 '
COMMON/TEMPVS/DMNT (3,3) ,TEMP(3,3) ,B(3,3) ,XMN(3) ,RLN(3) ,XMM(3) , PLELP a2
TM(3) ,R(3) ,RM(3) ,DMNWN (3) ,RLM(3) ,RN(3) ,VMN(3) ,VR(3), PLELP %
WNM(3) ,WCM(3) ,WCN(3) ,VREL(3) ,FFM(3) ,FR(3) ,TQM(3), PLELP
TQN(3) ,TGNT(3) ,T(3) ,H(3) ,TH(3) ,XH(3) ,RMD(3) ,RND(3), EDGE ;
TD(3) ,TT4(3,4) ,TT5(3,4) ,XNC(3) ,UH(3) ,P,AMR,FM,CF, EDGE <)
VRM, VRT, VRTS, VRTEST, TF ,ELOSS , MCF , NCF TGMOD7 ‘
CALL ELTIME(1,21) PLELP !
CALL DOTT33(D(1,1,:),D(1,1,N) ,DMNT) PLELP )
po 101 =1,3 PLELP
XMN(I) = SEGLP(I,M) - SEGLP(I,N) PLELP :
CALL MAT31(D(1,1,M),XMN,XMM) PLELP "
CALL MAT31(DMNT,PL(1,NN),TM) PLELP )
CALL MAT31 (DMNT,PL(5,NN),TD) EDGE .
BET = 0.0 EDGE 3
J =3 HYPER
IF(BD(1,MM) .LT.0.0) J = 4 HYPER 3
DO 15 I=1,3 EDGE ’)
J=4J+1 HYPER .
XANC(I) = XMM(I) + BD(J,MM) - TD(I) HYPER P
BET = BET - TM(I)*XNC(I} EDGE !
EDGE
BET IS FROM CENTER OF FIGURE TO PLANE EDGE ;
IF(BD(1,MM).GT.0.0)GO TO 30 HYPER
PLANE VECTOR INTO HYPER HYPER :
CALL MAT31(BD(8,MM) ,TM,TH) HYPER j
CALL MAT31 (BD(8,MM) ,XNC,UH) HYPER N
DO 20 I = 1,3 HYPER
XNC(I) = UH(I) HYPER 3
UH(I) = DABS(TH(I))*BD(I+1,MM)/BD(I+19,MM) HYPER ¢
R(I) = BD(I+19,MM)/(BD(I+19,MM) - 1.0) HYPER ;
RND(I)= UH(I)#**R(I) HYPER
ALP = HYPEN(BD(1,MM),R,RND) HYPER e
DO 25 I = 1,3 HYPER
POW = 1.0/(BD(I+19,MM) - 1.0) HYPER
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XH(I) = -DSIGN(BD(I+1,MM)*(UH(I)#ALP)#**POW,TH(I))
RND(I) = XH(I)

BTE = TH(1)#XH(1) + TH(2)*XH(2) + TH(3)*XH(3)

FM = BET/BTE

AMR = 1.0 - DABS(FM)x#(-BD(1,MM))

GO TO 35

CODE FOR ELLIPSE XH = E'T

CALL MAT31(BD(16,MM),TM,XH)

BTS = TM(1)#XH(1) + TM(2)*XH(2) + TM(3)*XH(3)
BTE = - DSQRT(BTS)

FM = BET/BTS

AMR = 1.0 -BET#*FM

= BET - BTE
PSF(1,NPSF) = P
MCF = NTAB(NT+1)
NCF = -NCF
IF(NCF.GT.0)CFQQ(NCF) = -999.
IF(P.LE.0.0) GO TO 85

CALL EDGE ROUTINE TO FIND IF ELLIPSOID INTERSECTS FINITE PLANE
IF IT DOES; AREAL WILL BE TRUE, P WILL BE PENETRATION AT CENTROID

AND RM WILL BE LOCATION OF CENTROID

RM IS REFERENCED TO CENTER OF ELLIPSOID

USE OLD FORMULA FOR ROLL-SLIDE?, I.E. ROLL-SLIDE SHOULDN'T
CALL PLEDG

LT = NTAB(NT)
IF(TAB(LT+22) .LE.0.0)GO TO 40

IF (AMR.LE.0.0) GO TO 85

IF (BD(1,MM) .LT.0.0.AND.BD(23,MM).NE.0.0) STOP 22
CALL PLEDG(AREAL,BD(1,MM) ,PL(1,NN))
IF(.NOT.AREAL)GO TO 85

PSF(1,NPSF) = P

IF (TAB(LT+22).GT.-2.0.AND.AMR.LE.0.0) GO TO 85
RHO = 0.0

IF(MCF.GT.0)RHO = TAB(MCF+4)

BETE = 1.0 + RHOxP/BTE

IF(BD(1,MM) .GT.0.0)BETE = BETE/BTE

IF(BD(1,MM) .LT.0.0)CALL DOT31(BD(8,MM) ,RND,XH)
TRT = P#(1.0 - RHO)

J=23

IF(BD(1,MM) .LT.0.0)J =

DO 45 I = 1,3

J=J+1

IF(TAB(LT+22) .LE.0.0) RM(I) BETE#XH(I)
IF(TAB(LT+22) .GT.0.0)RM(I) RM(I) - TRT*TM(I)
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Y RLM(I) = RM(I) + BD(J, M) HYPER =
e 45 RN(1) = BLM(I) + XMM(I) HYPER v
e CALL DOT31(DMNT ,RN,RLN) PLELP "
Kl IF (TAB(LT+22).GT.0.0) GO TO 55 HYPER "
N IF (TAB(LT+22).GT.-3.0.AND.TAB(LT+22).LT.0.0) GO TO 55 HYPER "
}0":: c EDGE o:
) c CHECK BOUNDARY USING OLD METHOD EDGE ,
498 DO 50 I = 8,13,5 HYPEK K
gl IF(PL(I+4,NN) .LE.0.0)GO TO 50 HYPER "
5'\: DIST = RLN(1)#PL(I ,NN) PLELP i
W * + RLN(2) #PL(I+1,NN) PLELP "
et * + BLN(3)#PL(I+2,NN) - PL(I+3,NN) PLELP X
{ IF((DIST.LE.0.0) .OR. (DIST.GT.PL(I+4,NN))) GO TO 85 HYPER |
L 50 CONTINUE HYPER N
N c EDGE .
Lo 55 CALL PLSEGF (M,N,NT) HYPER '
e c DMNWN , VMN, VR, WNM, WCM, WCN , VREL , FFM,FR, TQM, TQN, TQNT, T EDGE ,'
g c FM,CF,VRM, VRT, VRTS , VRTEST, TF , ELOSS EDGE 3
° c EDGE
N c STORE RESULTS EDGE ]
A DO 60 I = 1,3 HYPER \
A8 60 PSF(I+4,NPSF) = RLN(I) HYPER o
- IF (LPMI(N) .NE.0) CALL DOT31(DPMI(1,1,N),RLN,PSF(5,NPSF)) EDGE I
[ IF(MCF.LT.0)GO TO 65 HYPER ot
PSF(2,NPSF) = FM PLELP
I PSF(3,NPSF) = 0.0 PLELP N
g TRT = TF##2 - FM¥»2 PLELP "
o IF(TRT.GT.0.0) PSF(3,NPSF) = DSQRT(TRT) PLELP i
i PSF(4,NPSF) = TF PLELP N
e GO TO 85 HYPER :
9 c PLELP
29 c ROLL-SLIDE REVISED 8/18/85 PLELP "
g 65 D0 70 I = 1,3 HYPER »
w 70 PSF(I+1,NPSF) = T(I) EYPER %
IF(BD(1,MM) .LT.0.0) STOP 28 HYPER i
I CALL CROSS (TM,WNM, TH) EDGE 3
L CALL MAT31(BD(16,MM) ,TH,UH) EDGE ,
ik TRT = (TM(1)#UH(1) + TM(2)*UH(2) + TM(3)*UH(3))/BTS EDGE i
o DO 75 1 = 1,3 HYPER %
e 75 RMD(I) = DABS(BETE)*(UH(I) - TRT#XH(I)) HYPER X
e CALL CROSS (DMNWN,TM,TH) EDGE ",
; CALL CROSS (WNM, RMD , XNC) EDGE o
o SQQ(NCF) = 0.0 PLELP
oS DO 80 I = 1,3 HYPER X
o 80 SQQ(NCF) = SQQ(NCF) + TM(I)*XNC(I) - 2.0%TH(I)*VR(I) HYPER i
ﬁ,; CALL DOT31(D(1,1,M) ,XNC,RQQ(1,NCF)) EDGE !
oo 85 CALL ELTIME(2,21) HYPER Y
= RETURN PLELP oA
® END PLELP
ot 3
2% o
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et SUBROUTINE PLREA(L,H,AREA,AB,BB,E,D,R) HYFIX )
P c REV IV 12/11/8THYFIX
e IMPLICIT REAL*8(A-H,0-2) PLREA '
A COMPUTES AREA AND CENTROID (TRUE AREA = AREA#!UxV!/6) HYFIX s,‘
3 C !UxV: IS NEVER COMPUTED  :UxV! = UxV.T = AREA OF PARALLELOGRAM PLREA
ey C THIS ROUTINE WILL ONLY BE CALLED IF THERE IS AN INTERSECTION PLREA
SHEN DIMENSION H(2,2,5) ,E(2,2) HYFIX g
.j AREA = 0.0 PLREA ]
AB = 0.0 PLREA .
;5,.5 BB = 0.0 PLREA
bl IF (L.LE.1) GO TO 15 HYFIX
e C = R/DSQRT(D) HYFIX \
7,. Cl2 = 2.0%R/D HYFIX s
{ . Cll = Cl2#E(1,1) HYFIX
et €22 = C12#E(2,2) HYFIX 7
at C12 = C12%E(1,2) HYFIX h
e DO 10 I = 1.L HYFIX "
WY CGMPUTE FOR STRAIGHT LINE SEGMENTS HYFIX 4
WA AR = H(1,1,1)*H(2,2,I) - H(1,2,1)%H(2,1,I) HYFIX J
o IF (AR.EQ.0.0) GO TO 5 HYFIX _
A AB = AB + AR#(H{1,1,I) + H(1,2,D)) HYFIX v
ot BB = BB + AR#(H(2,1,I) + H(2,2,1)) HYFIX )
o AREA = AREA + AR HYFIX R
COMPUTE FOR ELLIPSE HYFIX y
e 5 AR = H(1,2,I)#H(2,1,I+1) - H(1,1,I+1)%H(2,2,I) HYFIX X
o IF (AR.EQ.0.0) GO TO 10 HYFIX
FLt ARC = AR/C HYFIX 6
e IF (DABS(ARC) .GT.1.0) ARC = DSIGN(1.0DO,ARC) HYFIX !
s AR = C#DASIN(ARC) HYFIX N
e X21 = H(1,1,I+1) - H(1,2,I) HYFIX o
L Y21 = H(2,1,I+1) - H(2,2,I) HYFIX 4
S AB = AB + Cl2#X21 + C22#Y21l HYFIX o
T BB = BB - Cl1#X21 - Cl2#Y21l HYFIX o
™ AREA = AREA + AR HYFIX \
-~ 10 CONTINUE HYFIX W
o IF (AREA.LE.0.0) GO TO 15 HYFIX N
S AREA = 3.0#AREA HYFIX s
ry AB = AB/AREA PLREA
ey BB = BB/AREA PLREA X
0 c AREA = AREA/6.0 HYFIX o
K 15 RETURN PLREA o
s END PLREA d
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SUBROUTINE PLSEGF (M,K,NT) | PLSEGF L
REV II1.5 00/03/85TGMODY 5
IMPLICIT REAL*8 (A-H,0-Z) PLSEGF o)
COMMON/SGMNTS/ D(3,3,30) ,WMEG (3,30) ,WMEGD (3,30) ,U1(3,30) ,U2(3,30) , PLSEGF 24
* SEGLP (3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,HSYM(30) PLSEGF N
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24),  PLSEGF i
x HHT(3,3,12) ,BK1(3,12) ,RK2(3,12),QQ(3,12),TQQ(3,12) ,PLSEGF ]
RQQ(3,12) ,HQQ(3,12),5QQ(12) ,CFQQ(12), PLSEGF e
* KQ1(12) ,KQ2(12) ,KQTYPE(12) PLSEGF ]
COMMON/TEMPVI/ CREST,TTI(3),R1I(3),R2I(3),JSTOP(4,2,30) PLSEGF oy
COMMON/TABLES/MXNTI , MXNTB , MXTB1 , MXTB2 ,NTI (50) ,NTAB (1250) ,TAB(4500) DIMENB X
THIS COMMON/TEMPVS/ IS SHARED BY PLELP, PLSEGF AND SEGSEG. PLSEGF ¥
COMMON/TEMPVS/DMNT (3,3) , TEMP(3,3) ,B(3,3) ,XMN(3) ,RLN(3) ,XMM(3),  PLSEGF
* TM(3) ,R(3) ,RM(3) ,DMNWN (3) ,RLM(3) ,RN(3) ,VMN(3) ,VR(3) ,PLSEGF g
* WMN (3) ,WCM(3) ,WCN(3) ,VREL (3) ,FFM(3) ,FR(3) ,TQM(3),  PLSEGF 1
* TQN(3) ,TQNT (3) ,T(3) ,H(3) ,T1(3),T2(3) ,RMD(3) ,RND(3) , PLSEGF N
* TD(3) ,TT4(3,4) ,TT5(3,4),T3(3) ,T4(3) ,P,AMR,FM,CF,  PLSEGF e
* VEM, VRT, VRTS, VRTEST, TF ,ELOSS ,MCF ,NCF,T5(3) ,T6(3)  TGMOD7 Y
VRTEST = 2.0 PLSEGF ®
CALL MAT31 (DMNT,WMEG(1,N) ,DMNWN) PLSEGF g,
DO 15 1=1,3 PLSEGF 2
VMN(I) = SEGLV(I,M) - SEGLV(I,N) PLSEGF W
WMN(I) = DMNWN(I) - WMEG(I,M) PLSEGF :2
CALL DOT31(D(1,1,M),TM,T) PLSEGF o
CALL MAT31(D(1,1,M),VMN,VR) PLSEGF
CALL CROSS (WMEG(1,M) ,RLM,WCM) PLSEGF o
CALL CROSS (DMNWN ,RN,WCN) PLSEGF )
VRM = 0.0 PLSEGF e
DO 16 I=1,3 PLSEGF 23
VR(I) = VR(I) + WCM(I) - WCN(I) PLSEGF S
VEM = VEM + VR(I)*TM(I) PLSEGF
VRT = 0.0 PLSEGF o
DO 17 1=1,3 PLSEGF "
VREL(I) = VR(I) - VRM®TM(I) PLSEGF e
VRT = VRT + VREL(I)*#2 PLSEGF !
VRT = DSQRT(VRT) PLSEGF vy
CF = EVALFD (P,NTAB(NT+5),1) PLSEGF
LT = NTAB(NT) PLSEGF R
TAB(LT) = P PLSEGF A
FM = 1.0 PLSEGF ity
PDOT = -VRM PLSEGF 2
ELOSS = 0.0 PLSEGF Py
IF (MCF.GT.0) CALL FRCDFL(P,PDOT,NT,1,FM,ELOSS) PLSEGF
VRTS = VRT PLSEGF o
IF (VRT.LT.VRTEST) VRT = VRTEST/(2.0-VRT/VRTEST) PLSEGF 0
FF = -DABS(FM) CF/VRT PLSEGF o
IF (NCF.GT.0.AND.KQTYPE(NCF) .EQ.68) FF=0.0 PLSEGF e
FS = (VRTS-VET)/VRT PLSEGF e
IF (NCF.GT.0.AND.KQTYPE(NCF) .EQ.6) FS=0.0 PLSEGF
TF = 0.0 PLSEGF W
| :;
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,:2.0;; PLSEGF
R L = LT+18 PLSEGF J
- DO 18 I=1,3 PLSEGF "
0 L = L+l PLSEGF t
3 FFM(I) = FM¥TM(I) + FF#VREL(I) + FS#TAB(L) PLEEGF 4
! TF = TF + FFM(I)#»2 PLSEGF !
35§ TTI(I) = T(I) PLSEGF _
."j‘ R1I(I) = RLM(I) PLSEGF v
3 18 R2I(I) = RLN(I) PLSEGF h
sy TF = DSQRT(TF) PLSEGF ¢
3.5. MT = NTAB(NT+5) PLSEGF g
': CREST = TAB(MT+3) PLSEGF 0y
e CALL DOT31 (D(1,1,M) ,FFM,FR) PLSEGF
r IF (MCF.LE.0) GO TO 21 PLSEGF 3
A CALL CROSS (RLM,FFM,TQM) PLSEGF ¢
o CALL CROSS (RN,FFM,TQNT) PLSEGF )
bl CALL DOT31 (DMNT,TQNT,TQN) PLSEGF 0
o DO 19 I=1,3 PLSEGF I
:.“:. UL(I,M) = UL(I,M) + FR(I) PLSEGF
by U1(I,N) = UL(I,N) - FR(I) PLSEGF :,-
9 U2(I,M) = U2(I,M) + TQM(I) PLSEGF b
i 19 U2(I,N) = U2(I,N) - TQN(I) PLSEGF 3
Py IF (NCF.LE.0) GO TO 23 PLSEGF k
e 21 DO 22 1=1,3 PLSEGF ¢
oy HQQ(I,NCF) = FR(I)/TF PLSEGF '
. TQQ(I,NCF) = T(I) PLSEGF b
et RK1(I,NCF) = RLM(I) PLSEGF "
2 22 RK2(I,NCF) = RLN(I) PLSEGF &
" CFQQ(NCF) = gl)-‘ PLSEGF "
j'laa MT = NTAB(NT+ PLSEGF N
_?E}. IF (KQTYPE(NCF).EQ.3) CFQQ(NCF) = TAB(MT+4) PLSEGF ‘
3 23 RETURN PLSEGF "
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i SUBROUTINE PLTXYZ(P,C) PLTXYZ <
. c REV III.S5 05/30/85VEHICL )
1 c STORES PLOT CHARACTER (C) INTO PLOTYZ, PLOTXZ AND PLOTXY ARRAYS  PLTXYZ
‘:iz c IN VEHICLE REFERENCE FOR POINT (P) GIVEN IN INERTIAL REFERENCE. PLTXYZ g
s c PLTXYZ
o IMPLICIT REAL*8 (A-H,0-2) PLTXYZ i
») COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH, NGRND, PLTXYZ
= * NS,NQ,NSD,NFLX,NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE "
SN COMMON/SGMNTS/ D(3,3,30) ,WMEG(3,30) ,WMEGD (3,30) ,U1(3,30) ,U2(3,30) ,PLTXYZ 0
a ¥ SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) PLTXYZ N
g COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) ,AXV(3,6) ,VATAB(6,501,6), VEHICL J
- * VT0(6) ,VDT(6) , TIMEV(6) ,OMEGV (6) ,NVTAB(6) , INDXV(6) PLTXYZ W
e COMMON/TEMPVS/ DUM(101) ,PLOTYZ(96,55) ,PLOTXZ(96,55) ,PLOTXY(96,55) PLTXYZ
e LOGICAL*1  C,PLOTYZ,PLOTXZ,PLOTXY PLTXYZ
o DIMENSION P(3) ,TMP(3) ,XYZ(3) PLTXYZ 4
e DATA NPLTZ/96/ , HPLTX/55/ PLTXYZ 3
e c PLTXYZ Y
e c CONV-RT P FROM INERTIAL TO VERICLE REFERENCE BY PLTXYZ ‘
° c XYZ = DVEH(P-XCOMP) PLTXYZ
7, c PLTXYZ -
L DO 10 I=1,3 PLTXYZ )
o 10 TMP(I) = P(I) - SEGLP(I,NVEH) PLTXYZ o
e CALL MAT31(D(1,1,NVEH) ,TMP,XYZ) PLTXYZ "
. c PLTXYZ N
! c CONVERT XYZ INTO PLOT CORDINATES IX,IY,IZ AND PLTXYZ
. c IF WITHIN PLOT LIMITS, STORE C IN PLOTYZ, PLOTXZ AND PLOTXY. PLTXYZ 7
o c PLTXYZ |
ey IX = SPLT(1)#XYZ(1) + ZPLT(1) + 0.5 PLTXYZ R
402 IZ = SPLT(3)*XYZ(3) + ZPLT(3) + 0.5 PLTXYZ N
13 IF (IZ.LT.1 .OR. IZ.GT.NPLTZ) GO TO 1l PLTXYZ o
o) IY = SPLT(2)#XYZ(2) + ZPLT(2) + 0.5 PLTXYZ
T IF (IY.GE.1 .AND. IY.LE.NPLTX) PLOTYZ(IZ,IY) = C PLTXYZ 3
- IF (IX.GE.1 .AND. IX.LE.NPLTX) PLOTXZ(IZ,IX) = C PLTXYZ ]
WS 11 IY = -SPLT(3)#XYZ(2) + ZPLT(2) + 0.5 PLTXYZ N
e IF (IY.LT.1 .OR. IY.GT.NPLTZ) GO TO 99 PLTXYZ f
N IF (IX.GE.l .AND. IX.LE.NPLTX) PLOTXY(IY,IX) = C PLTXYZ «
® 99 RETURN PLTXYZ
= END PLTXYZ i+
e N
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P
!
;:: \
;s:.‘ SUBROUTINE POSTPR(PRDT) POSTPR
e ¢ REV IV 02/01/88MISDOT
N C CONTROLS GENERATION OF PRINTED TABULAR TIME BISTORIES POSTPR
- c AND PLOTS BY THE VALUE OF NPRT(4) AS FOLLOWS: POSTPR .
e c POSTPR K
e VALUE OF TIME POSTPR o
e C NPRT(4)  HISTORIES PLOTS POSTPR Re
My ¢ POSTPR h
“") c +4 3 NO POSTPR :
. c +3 YES YES POSTPR
o C +2 YES NO POSTPR
5"‘ c +1 L YES POSTPR
o C 0 ¥ NO POSTPR
Kos  C -1 NO YES POSTPR
{ c -2 YES NO POSTPR

. -3 YES YES POSTPR
:". c POSTPR
. ¢ ## TIME HISTORIES WERE PRINTED BY SUBROUTINE OUTPUT. POSTPR
}:b.' c POSTPR
':;, COMMON/CDINT/ JDTPTS(18),2Z(1000,3) PLTINC
' c NOTE: THIS OVERWRITES COMMON /CDINT/. POSTPR

< COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT, NBAG,NVEH, NGRND, POSTPR
P * NS,NQ,NSD,NFLX, NHRNSS , NWINDF ,NJNTF ,NPRT (36) ,NPG  PAGE
i REAL#8 TIME POSTPR
N COMMON/FORCES/PSF (7,70) ,BSF (4,20) ,SSF(10,40) ,BAGSF (3,20}, NCFORC
g: : . PRJNT(7,30) ,NPANEL (5) ,NPSF , NBSF ,NSSF , NBGSF POSTPR
REAL*8 PSF,BSF,SSF,BAGSF,PRJINT POSTPR
\ COMMON/TITLES/ DATE(3) ,COMENT (40) ,VPSTTL(20) ,BDYTTL(5), POSTPR
| ¥ BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), POSTPR
e * JOINT(30),CGS (30) ,JS(30) POSTPR
W REAL DATE,COMENT,VPSTTL,BDYTTL,BLTTTL,PLTTL,BAGTTL,SEG,JOINT POSTPR
iyl LOGICAL*1 CGS,JS POSTPR
= COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), POSTPR
Wl . UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
R REAL#8 PI,RADIAN,G,THIRD,EPS,UNITL,UNITM,UNITT,GRAVTY POSTPR

Y COMMON/JBARTZ/ MNPL(  30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG(  6), POSTPR
‘ * MPL(3,5,30) ,MBLT(3,5,8) ,MSEG(3,5,30) ,MBAG(3,10,6) , POSTPR

* NTPL( 5,30) ,NTBLT( 5,8) ,NTSEG( 5,30) POSTPR

® COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20) POSTPR
REAL#8 APSDM,APSDN,ASD POSTPR
o COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT (100) ,PLOSS(2,100), POSTPR
s . XLONG(20) ,HTIME(2) ,IBAR(5,100) ,NL(2,100), POSTPR
i » NPTSPB (20) ,NPTPLY (20) , KTHRNS (20) ,NBLTPH(5) POSTPR
o REAL*8 BAR,BB,BBDOT,PLOSS, XLONG, HTIME POSTPR
Y COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI (30), ATBIII
oo * NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF (20,9) TTHKREF

) REAL#*8 XSG,DPMI,TDATA,UMSEC,PRDT,TESTI,TEST2,VDT! TGMOD1
e REAL#*8 VDT2,R30,R26 TGMOD 1

ks C NOTE: SUBROUTINES POSTPR & HEDING SHARE THIS COMMON/TEMPVS/. POSTPR
- C THE FIRST DIMENSION OF XLAB,YLAB,PLBl AND PLB2 SHOULD BE THE SAME POSTPR
p¢
J ,“\\.
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" c AS THE VALUE ASSIGNED TO NW60 WHICH IS THE NUMBER OF WORDS THAT POSTPR PO
\ c IS NECESSARY TO CONTAIN 60 CONSECUTIVE CHARACTERS DEPENDING ON THEPOSTPR oy
ks c COMPUTER SYSTEM THIS PROGRAM IS OPERATING ON. THE VALUE OF NW60 POSTPR e
o c SHOULD BE 15 ON IBM 360 AND 370, 10 ON UNIVAC 1108, 6 ON CDC 6600.POSTPR A
K-, c THE LAST TERM IN FORMAT 13 BELOW SHOULD BE 15A4 (IBM), 10A6(UNIVAC)POSTPR S}
- c OR 6A10(CDC). ALSO, THE FIRST DIMENSION OF PLDATA IN SUBROUTINE POSTPR '.
) c HEDING SHOULD BE 97 (IBM), 77 (UNIVAC) OR 61(CDC). REDIM2 —
2, c POSTPR W
\ COMMON/TEMPVS/ TDATA(14,65) ,HEDATA(470), POSTPR :: Y
o ' X0(20) ,XN(20) ,XL(20) ,XS(20) ,XLAB(15,20) ,PLB1(15,20) ,POSTPR W
<, x Y0 (20) ,YN(20) ,YL(20) ,YS(20) ,YLAB(15,20) ,PLB2(15,20) ,POSTPR a ;:;,
P * NYP(20) ,MX(2,20) ,MY(2,10,20) ,NX(20) ,NY(20), POSTPR )

( * NXLAB (20) ,NYLAB(20) ,NPLB1(20) ,NPLB2(20) , POSTPR )
\ * USEC (45) ,2(1000,25) ,ZTTH(14,45,65) MISDOT
o LOGICAL LTABH,LPLOT POSTPR N
- DATA LPP/45/ , NZD1/1000/, NWZD2/25/ PLTINC .CD‘"
» DATA NW60/15/ POSTPR 2¢ ¥
LTABH = .FALSE. POSTPR v,
4 LPLOT = .FALSE. POSTPR .+
o NPRT4 = IABS(NPRT(4)) POSTPR T
s LPLOT = NPRT4.EQ.1 .OR. NPRT4.EQ.3 POSTPR &'
0 LTABH = NPRT4.EQ.2 .OR. NPRT4.EQ.3 POSTPR &Ny
" IF (NPRT(26) .EQ.4) LTABH = .FALSE. TGMOD 1 o
9 IF (NPRT(26) .GE.5) GO TO 99 TGMOD 1 DO
¢ c POSTPR -
c READ INPUT CABD H.11 TO CONTROL COMPUTATION OF HIC, HSI & CSI. WINDOP o
A c POSTPR ﬁt
A READ (5,11) JDTPTS POSTPR iy
) WRITE(6,700) NPG PAGE i
. NPG=NPG+1 PAGE o
700 FORMAT (1H1,122X,'PAGE’,15/,2X, PAGE
3 * ' POSTPROCESSOR CONTROL PARAMETERS',/) PAGE ey
. WRITE(6,701) CHGIII o
- 701 FORMAT (13X,'HIC & HSI POINT',7X,'CSI POINT') CHGIII ol
o WRITE(6,702) JDTPTS(1),JDTPTS(2) CHGIII P!
b 702 FORMAT(5X,'H.11’,10%,12,17X,12,//) WINDOP kb
< NDPT = 0 POSTPR
. IHIC = 0 TGMOD1 ;‘.;g;i
K- 126 = 0 TGMOD1 ..;:..r,,
& ITST1 = 0 TGMOD1 ::.,:':
X ITST2 = 0 TGMOD1 ":3"
. IF (NPRT(26) .LT.0) I26 = IABS(NPRT(26)) TGMOD 1 Wk
p IF (JDTPTS(1) .GT.0.OR.JDTPTS(2) .GT.0) IHIC = 1 TGMOD1 )
- IF (NPRT (30) .EQ.0.AND.NPRT(26) .EQ.3) ITSTI = 1 TGMOD1 TR
X IF (NPRT(30) .LT.126) ITST2 = 1 TGMOD 1 ety
¢ IF(IHIC.EQ.1.AND.ITST1.EQ.1) WRITE(6,751) TGMOD1 J
Y IF(IHIC.EQ.1.AND.ITST2.EQ.1) WRITE(6,752) NPRT(30),I126 TGMOD1 >
) 751 TORMAT(3X,'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES HICTGMOD! g o
« %, HSI AND CSI TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL’, TGMOD1 .
*/,10X,  INTEGRATION STEP, YET DATA WAS STORED (WRITTEN TO TAPES) EVTGMODI R
\ b
3
LY
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e *ERY DT.') TGMOD1 o
0N 752 FORMAT (3X,’'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES HICTGMODI .
: , HSI AND CSI TO BE COMPUTED BASED ON DATA FOR EVERY ',I12,/,10X,’ TGMODI
ey *INTEGER MULTIPLE OF DT, YET DATA WAS STORED (WRITTEN TO TAPES) EVETGMODI N
NS *RY ',I12,’' INTEGER MULTIPLE OF DT.') TGMOD1 3
* IF (JDTPTS (1) .GT.0.AND.NPRT (26) .EQ.2.AND.NPRT(30) .LT.1) STOP 91  TGMOD1 "
o IF (JDTPTS(2) .GT.0.AND.NPRT (26) .EQ.2.AND.NPRT(30) .LT.1) STOP 92  TGMOD! N
[0 IF (JDTPTS(1).NE.O) NDPT = NDPT + 1 POSTPR "
) IF (JDTPTS(2).NE.O) NDPT = NDPT + 1 POSTPR
o IF (.NOT.LPLOT .AND. .NOT.LTABH .AND. NDPT.EQ.0) GO TO 99 POSTPR v
o CALL ELTIME (1,36) POSTPR N
] IF (.NOT.LPLOT) GO TO 20 POSTPR A
c POSTPR )
ht
.;:‘ c READ INDICES OF VARIABLES TO BE PLOTTED AND POSTPR !
{ c ARGUMENTS TO SUBROUTINE SLPLOT ON CARDS I. POSTPR
o C POSTPR R
¢ INPUT CARD I.1 POSTPR o
" c POSTPR '
4 ‘
,E::::, READ (5,11) NPLT , (NYP(K),K=1,NPLT) POSTPR %
L)
L 11 FORMAT (1814) POSTPR bt
° IF (NPLT.GT.0.AND.ITST1.EQ.1) WRITE(6,753) TGMOD1
e IF (NPLT.GT.0.AND.ITST2.EQ.1) WRITE(6,754) NPRT(30),126 TGMOD1 3
A 763 FORMAT (3X, ’WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTGMOD1 0
Y 3 *TS TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL INTEGRATION STGMOD1 A
Los *TEP',/,10X,'YET DATA WAS STORED (WRITTEN TO TAPE8) EVERY DT.')  TGMOD1 A
Ao 754 FORMAT(3X,’WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTGMOD1 A
‘ *TS TO BE COMPUTED BASED ON DATA FOR EVERY ',I12,/,10X,'INTEGER MULTTGMOD1
D *PLE OF DT, YET DATA WAS STORED (WRITTEW TO TAPES) EVERY ',IZ2, TGMOD1 b
s * ' INTEGER MULTIPLE OF DT.’) TGMOD1 ¥
Lt IF (NPLT.LE.0) LPLOT = .FALSE. POSTPR h
s IF (.NOT.LPLOT) GO TO 20 POSTPR !
N DO 15 K=1,NPLT POSTPR "
®) NYPLT = NYP(X) POSTPR
X c POSTPR "
IR \
2.§| c INPUT CARD I.2.K POSTPR 3
el c POSTPR "
:&' READ (5,11) MX(1,K), MX(2,K), (MY(1,J,K), MY(2,J,K), J=1,NYPLT) POSTPR i
4y C POSTPR 0
c INPUT CARD I.3.K POSTPR _
I c POSTPR X
:n READ (5,12) NX(K), X0(K), XN(K), XL(K), XS(K) POSTPR ';i
o 12 FORMAT (I4 , 4X , 4F8.0 ) POSTPR N
S B POSTPR N
e INPUT CARD I.4.K POSTPR i
® c POSTPR
\,: READ (5,12) NY(K), YO(K), YN(K), YL(K), YS(K) POSTPR ':
oo g POSTPR A
s INPUT CARD I.5.K POSTPR 3
- c POSTPR \
e READ (5,13) NXLAB(K), (XLAB(I,K),I=1,NW60) POSTPR o
°
y 'i' ;l;
:_‘,'. '::'
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712

FORMAT (I4 , 4X , 15a4) POSTPR

POSTPR
NOTE - ABOVE FORMAT ASSUMES 4 ALPHANUMERIC CHARACTERS FOR SINGLE POSTPR
PRECISION WORDS ON IBM 360 AND 370 COMPUTERS. THE 15A4 TERM IN THEPOSTPR
FORMAT WILL HAVE TO BE CHANGED ON NON-IBM COMPUTERS TO PRODUCE A POSTPR

CONTINUOUS STRING OF 60 CHARACTERS IN CORE MEMORY. POSTPR
POSTPR
INPUT CARD I.6.K POSTPR
POSTPR
READ (5,13) NYLAB(K), (YLAB(I,K),I=1,NW60) POSTPR
| POSTPR
INPUT CARD I.7.K POSTPR
, POSTPR
READ (5,13) NPLB1(K), (PLB1(I,K),I=1,NW60) POSTPR
POSTPR
INPUT CARD I.8.K POSTPR
POSTPR
READ (5,13) NPLB2(K), (PLB2(I,K),I=1,NW60) POSTPR
CHGIII
WRITE OUT PLOTTING CONTROL DATA CHGIII
CHGIII
WRITE(6,703) CHGIII
FORMAT (4X, 'PLOTTING CONTROLS',/) CHGIII
WRITE(6,704) CHGIII
FORMAT (12X, 'NO. PLOTS’,11X,’NO. OF Y VARIABLES PER PLOT') CHGIII
WRITE(6,705) NPLT, (NYP(JK) ,JK=1,NPLT) CHGIII
FORMAT (5X,'1.1',7X,12,7X,20(12,2X)) CHGIII
WRITE (6,706) CHGIII
FORMAT (12X, 'MX1 MK2 MYiA MY24 MY1B MY2B MYIC MY2C MY1D MY2D MY1E MCHGIII
*Y2E MYIF MY2F MY1G MY2G MY1H MY2H MY1I MY2I MY1J MY2J') CHGIII
DO 730 1J=1,NPLT CHGIII
WRITE(6,707) IJ,MX(1,1J),MK(2,1D), CHGIII
* (MY(1,L,1J) ,MY(2,L,1J) ,L=1,NYP(IJ)) CHGIII
FORMAT (5X,'I.2.',12,2X,12,2X,12,2X,20(12,3X)) CHGIII
CONTINUE CHGIII
WRITE(6,708) CHGIII
FORMAT (14X, ’NX’ 8K, ’X0’ 9K, 'XN' 8K, 'KL’ 0K, 'XS’) CHGIII
DO 731 1J=1,NPLT CHGIII
WRITE(6,709) IJ,NX(IJ),X0(IJ) ,XN(IJ),XL(IJ),XS(IJ) CHGIII
FORMAT (5X,'1.3.',12,2X,13,4X,4(F8.3,2X)) | CHGIII
CONTINUE CHGIII
WRITE(6,710) CHGIII
FORMAT (14X, ’NY' ,8X,'Y0' 09X, 'YN',8X, 'YL’ 0K, ¥S") CHGIII
DO 732 1J=1,NPLT CHGIII
WRITE(6,711) IJ,NY(IJ),Y0(1J),YN(IJ),YL(IJ),YS(1J) CHGIII
FORMAT (5X,"1.4.',12,2X,13,4X,4(F8.3,2K)) CHGIII
CONTINUE CHGIII
WRITE(8,712) CHGIII
FORMAT (12X, 'NXLAB' , 15X, 'XLAB’) CHGIII
DO 733 IJ=1,NPLT CHATII
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.
e WRITE(6,713) 1J,NXLAB(1J), (XLAB(L,IJ),L=1.NW60) CHGIII
RO 713 FORMAT(SX,'I.5.',12,2X,13,5X,15A4) CHGIII
i 733 CONTINUE CHGIII
N WRITE(6,714) CHGIII
A 714 FORMAT(12X,'NYLAB',15X,'YLAB') CHGIII
R D